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HOLLINGSWORTH SOLDERLESS TERMINAL COMPANY FORT LAUDERDALE, FLORIDA.

#DR
DOCUMENTS REVIEWED

I AM BASING MY DECISION PRIMARILY ON THE FOLLOWING DOCUMENTS DESCRIBING THE ANALYSIS OF
COST-EFFECTIVENESS OF REMEDIAL ALTERNATIVES FOR THE HOLLINGSWORTH SOLDERLESS TERMINAL COMPANY
SITE.

• FEASIBILITY STUDY FOR HOLLINGSWORTH SOLDERLESS TERMINAL COMPANY.

• FEASIBILITY STUDY WORK PLAN FOR HOLLINGSWORTH SOLDERLESS TERMINAL
        COMPANY (SUMMARIZES ALL PREVIOUS REMEDIAL INVESTIGATION EFFORTS)

• SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

• RESPONSIVENESS SUMMARY

• STATE OF FLORIDA REVIEW COMMENTS

• STAFF RECOMMENDATIONS.

#DE
DECLARATIONS

CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT OF
1980 (CERCLA), AND THE NATIONAL CONTINGENCY PLAN (40 CFR PART 300), I HAVE DETERMINED THAT THE
AERATION OF SOILS AND RECOVERY, TREATMENT AND REINJECTION OF GROUNDWATER AT THE HOLLINGSWORTH  
SOLDERLESS TERMINAL COMPANY SITE IS A COST EFFECTIVE REMEDY AND PROVIDES ADEQUATE PROTECTION OF
PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT.  THE STATE OF FLORIDA HAS BEEN CONSULTED AND AGREES
WITH THE APPROVED REMEDY.

I HAVE ALSO DETERMINED THAT THE ACTION BEING TAKEN IS APPROPRIATE WHEN BALANCED AGAINST THE
AVAILABILITY OF TRUST FUND MONIES FOR USE AT OTHER SITES.

   APR 10 1986                                    JACK E. RAVAN
     DATE                                         REGIONAL ADMINISTRATOR.



                                RECORD OF DECISION
                    SUMMARY OF REMEDIAL ALTERNATIVE SELECTION
                  HOLLINGSWORTH SOLDERLESS TERMINAL COMPANY SITE
                             FORT LAUDERDALE, FLORIDA

                                    BACKGROUND

INTRODUCTION

THE HOLLINGSWORTH SOLDERLESS TERMINAL COMPANY (HSTC) SITE WAS PROPOSED FOR INCLUSION ON THE
NATIONAL PRIORITIES LIST (NPL) IN OCTOBER 1981 AND WAS INCLUDED ON THE FIRST OFFICIAL NPL
PUBLISHED IN DECEMBER 1982.  THE HSTC SITE HAS BEEN THE SUBJECT OF A FOCUSED FEASIBILITY STUDY
(FFS) CONDUCTED BY THE REM II, REGION IV CONTRACTOR, CAMP DRESSER & MCKEE INC. (CDM).  A FORMAL
REMEDIAL INVESTIGATION WAS NOT CONDUCTED AT THE SITE DUE TO THE LARGE AMOUNT OF SITE
INVESTIGATION DATA PREVIOUSLY COLLECTED. HOWEVER, ADDITIONAL SITE-SPECIFIC SOIL AND GROUND WATER
QUALITY STUDIES AND A GROUND WATER MODELING STUDY WERE CONDUCTED BY CDM PRIOR TO INITIATION OF
THE FEASIBILITY STUDY IN ORDER TO DESCRIBE CURRENT SITE CONDITIONS.

A SINGLE DECISION DOCUMENT HAS BEEN PREPARED TO SUMMARIZE REMEDIAL ALTERNATIVE SELECTION FOR
REMEDIATION OF THE HSTC SITE, AND IS PRESENTED HEREIN.

#SLD
SITE LOCATION AND DESCRIPTION

THE HSTC SITE IS LOCATED AT 700 NW 57TH PLACE IN FORT LAUDERDALE, BROWARD COUNTY, FLORIDA, AS
ILLUSTRATED IN FIGURE 1.  THE SITE ENCOMPASSES APPROXIMATELY 3.5 ACRES.  HSTC OPERATED AT THIS
LOCATION FROM 1968 UNTIL THE COMPANY CLOSED THE FACILITY ON OCTOBER 1, 1982.  THE HSTC FACILITY
CONSISTED OF TWO BUILDINGS SEPARATED BY NW 57TH PLACE. THE ENTIRE FACILITY IS FOUNDED ON THE
NORTH AND EAST BY ASPHALT ALLEYWAYS, TO THE SOUTH BY NW 57TH COURT, AND TO THE WEST BY OTHER 
PROPERTIES WHICH RUN WEST TO POWERLINE ROAD.  THE HSTC FACILITIES HAVE BEEN LABELED PLANT NO. 1
(THE SOUTHERN STRUCTURE) AND PLANT NO. 2 (THE NORTHERN STRUCTURE).  PLANT NO. 1 WAS THE
MANUFACTURING PLANT WHERE CONTAMINANTS WERE GENERATED AND DISCHARGED INTO THE VARIOUS
DRAINFIELDS. PLANT NO. 2 WAS STRICTLY AN ASSEMBLY AND STORAGE FACILITY WHICH DID NOT UTILIZE WET
PROCESSES.  FIGURE 2 SHOWS THE RELATIVE BETWEEN THE TWO STRUCTURES AND THE VARIOUS WASTE
DISPOSAL AREAS ASSOCIATED WITH THE OPERATION.  THE BUILDING WHICH ONCE WAS DESIGNATED AS PLANT
NO. 1 HAS BEEN SUBDIVIDED AND IS CURRENTLY BEING RENTED TO A VARIETY OF SMALL INDUSTRIAL/
COMMERCIAL TENANTS.  THE BUILDING DESIGNATED AS PLANT NO. 2 IS CURRENTLY VACANT.

LAND USE IN THE VICINITY OF THE HSTC SITE IS A MIX BETWEEN COMMERCIAL, INDUSTRIAL, AND
RESIDENTIAL.  THE AREA IMMEDIATELY SURROUNDING THE SITE HAS A HIGH DENSITY OF MEDIUM AND LIGHT
INDUSTRY.  THE FORT LAUDERDALE EXECUTIVE AIRPORT IS LOCATED APPROXIMATELY ONE-QUARTER MILE TO
THE WEST. SEABOARD COASTLINE RAILROAD IS LOCATED EAST OF THE SITE, AND INTERSTATE 95 (I-95) IS A
FEW HUNDRED FEET BEYOND THE RAILROAD.  THERE IS A LARGE RESIDENTIAL COMMUNITY ON THE EAST SIDE
OF I-95.  IN GENERAL, THIS AREA OF FORT LAUDERDALE IS HEAVILY DEVELOPED AND IS EXPERIENCING
INCREASING DEVELOPMENT PRESSURE.  THE AREA SURROUNDING THE COMMERCIAL/INDUSTRIAL COMPLEX AROUND
THE HOLLINGSWORTH PROPERTY AND THE EXECUTIVE AIRPORT AND WELL FIELD IS RAPIDLY BECOMING A MEDIUM
TO HIGH DENSITY RESIDENTIAL AREA.

THE NEAREST WELLS THAT ARE PART OF THE CITY OF FORT LAUDERDALE'S PRIMARY WATER SUPPLY, THE
PROSPECT WELL FIELD, ARE LOCATED APPROXIMATELY TWO MILES TO THE WEST OF THE HSTC SITE.  THE
PROSPECT WELL FIELD INCLUDES 38 FUNCTIONAL WELLS (SEE FIGURE 3) LOCATED AROUND FORT LAUDERDALE  
EXECUTIVE AIRPORT AND PROSPECT LAKE.  THE CLOSEST WELLS TO THE HSTC SITE ARE WELLS 8 AND 12. 
ALL OF THE EASTERNMOST WELLS ARE WITHIN 0.25 AND 0.5 MILES OF THE HSTC SITE.  WELLS 1, 4, 10,
AND 13 ARE NO LONGER USED OR IN EXISTENCE (WELLS 1 AND 4 ARE NOT SHOWN IN FIGURE 3).  THESE
WELLS ARE EITHER CONTAMINATED OR WERE DESTROYED BY LAWN MAINTENANCE EQUIPMENT.  ALTHOUGH
FUNCTIONAL, MOST OF THE WELLS IN THE EXECUTIVE AIRPORT AREA ARE USED ONLY DURING PERIODS OF
EXTREME CONDITIONS.  MOST OF THESE WELLS ARE CONTAMINATED WITH VOLATILE ORGANIC COMPOUNDS FROM A
VARIETY OF INDUSTRIAL SOURCES IN THE AREA.  THE LOCATIONS OF THE WELL FIELD WELLS ARE SHOWN IN
FIGURE 3.



THE BISCAYNE AQUIFER, WHICH IS A HIGHLY PERMEABLE, WEDGE-SHAPED, UNCONFINED SHALLOW AQUIFER
COMPOSED OF LIMESTONE AND SANDSTONE, UNDERLIES THE SITE AND IS THE PRIMARY SOURCE OF DRINKING
WATER FOR 3 MILLION RESIDENTS OF SOUTH FLORIDA.  BOTH THE EXECUTIVE AIRPORT AND PROSPECT LAKE
WELLS TAP THE BISCAYNE AQUIFER FOR WATER SUPPLY.  THE TOP OF THE AQUIFER IS NEAR THE NATURAL
GROUND SURFACE AND ITS BASE IS APPROXIMATELY 250 FEET BELOW GROUND SURFACE IN THE AREA OF THE
SITE. THE UPPER 60-70 FEET OF THE AQUIFER ARE PRIMARILY COMPOSED OF FINE TO MEDIUM GRAINED
SANDS.  THIS ZONE IS UNDERLAIN BY A TRANSITION ZONE OF CEMENTED SHELL AND SANDSTONE AND FINALLY
BY THE LIMESTONE WHICH FORMS THE MAJOR WATER PRODUCING ZONE OF THE BISCAYNE AQUIFER.  THE
REGIONAL DIRECTION OF GROUND WATER FLOW IS SOUTHEAST.

THE ATLANTIC OCEAN IS LOCATED APPROXIMATELY FIVE MILES TO THE EAST OF THE SITE AND THE
EVERGLADES LIE ABOUT 10 MILES TO THE WEST.  CYPRESS CREEK CANAL IS LOCATED APPROXIMATELY 1.5
MILES NORTH OF THE SITE AND MIDDLE RIVER CANAL IS LOCATED ABOUT 2 MILES TO THE SOUTH.  THE
AVERAGE RAINFALL FOR THIS AREA IS APPROXIMATELY 60 INCHES PER YEAR, MUCH OF WHICH COMES IN
SHORT, INTENSE THUNDERSTORMS DURING THE SUMMER MONTHS. THE SITE IS LOCATED WITHIN THE 100 YEAR
FLOOD PLAIN AND IS TOPOGRAPHICALLY FLAT.

#SH
SITE HISTORY AND ENFORCEMENT ACTIVITIES

FROM 1968-1982, HSTC WAS IN THE BUSINESS OF MANUFACTURING SOLDERLESS ELECTRICAL TERMINALS,
CONSISTING OF A CONDUCTIVE METAL PORTION AND A PLASTIC SLEEVE.  THE TERMINALS WERE DESIGNED TO
ATTACH BY MEANS OF CRIMPING RATHER THAN SOLDERING.  THE MANUFACTURING PROCESS INCLUDED HEAT
TREATMENT IN MOLTEN SALTS BATHS, DEGREASING, AND ELECTROPLATING. THE PRIMARY CONTAMINANTS OF
CONCERN AT THE SITE INCLUDE TRICHLOROETHENE (TRICHLOROETHYLENE), VINYL CHLORIDE,
TRANS-1,2-DICHLOROETHENE, AND TO A LESSER EXTENT, NICKEL, TIN, AND COPPER.

FOR APPROXIMATELY EIGHT YEARS, HSTC DISPOSED OF WASH WATER AND PROCESS WASTEWATER CONTAMINATED
WITH TRICHLOROETHENE (TCE), AND/OR HEAVY METALS INTO DRAINFIELDS ADJACENT TO THE MANUFACTURING
PLANT (SEE FIGURE 2). DISPOSAL PRACTICES AT THE SITE HAVE BEEN CLEARLY DOCUMENTED; HOWEVER, THE
AMOUNTS OF TCE DISPOSED OF AND THE EXACT LOCATIONS AND DURATION OF DISPOSAL REMAIN UNDOCUMENTED. 
THE WASTE TCE WAS USED BOTH AS A DEGREASING SOLVENT AND FOR CLEANING FLOORS, EQUIPMENT, ETC.

AS EARLY AS 1977, THE BROWARD COUNTY ENVIRONMENTAL QUALITY CONTROL BOARD (BCEQCB) WAS AWARE OF
THE HSTC OPERATION AND BEGAN INVESTIGATING HSTC DISPOSAL PRACTICES.  BETWEEN 1977 AND 1980, HSTC
SUPPLIED INFORMATION TO BCEQCB CONCERNING DISPOSAL PRACTICES, EFFLUENT QUALITY, AND PROPOSED  
MODIFICATIONS TO THEIR OPERATION, DESIGNED TO EFFECT COMPLIANCE WITH BCEQCB STANDARDS.  THE FULL
POTENTIAL FOR GROUND WATER CONTAMINATION AT THE HSTC SITE WAS NOT REALIZED UNTIL 1980 WHEN
BCEQCB DISCOVERED THE USE OF AN INJECTION WELL FOR WASTE DISPOSAL DURING A ROUTINE SITE
INSPECTION.  BCEQCB WAS INITIALLY THE LEAD REGULATORY AGENCY.  THE FLORIDA DEPARTMENT OF
ENVIRONMENTAL REGULATION (FDER) BECAME AWARE OF THE PROBLEMS AT HSTC WHEN THE COUNTY REQUESTED
ASSISTANCE FROM EPA UNDER THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION AND LIABILITY
ACT (CERCLA) PROGRAM IN JUNE 1981.  AT THAT TIME, HSTC ALSO APPLIED FOR RCRA INTERIM STATUS
(PERMIT NO. FLD 004119681) FOR THEIR ELECTROPLATING OPERATION.  THIS PERMIT WAS NEVER UTILIZED
AND WAS ALLOWED TO EXPIRE. HSTC HAD NO OTHER REGULATORY PERMITS.  IN NOVEMBER 1981, HSTC FILED
FOR CHAPTER 11 STATUS UNDER THE FEDERAL BANKRUPTCY CODE.

PURSUANT TO CERLCA PROCEDURES, A REMEDIAL ACTION MASTER PLAN (RAMP) WAS COMMISSIONED BY EPA IN
1982 AS THE FIRST STEP TOWARD SITE CLEANUP.  THE RAMP WAS PREPARED BY THE REGION IV CERCLA
CONTRACTOR, ECOLOGY AND ENVIRONMENT, INC. (E&E), OF DECATUR, GEORGIA, BASED ON DATA SUPPLIED BY  
HSTC CONSULTANTS.  IN ADDITION TO THE RAMP, SEVERAL INVESTIGATIONS WERE CONDUCTED BY CONSULTANTS
TO HSTC.  THESE INVESTIGATIONS WERE PARTIALLY CONTROLLED BY THE FEDERAL COURT SYSTEM, UNDER
PROVISIONS OF CHAPTER 11 OF THE FEDERAL BANKRUPTCY CODE.  THE HSTC CONSULTANTS INCLUDE
ENVIROPACT, INC. (ENVIROPACT) OF MIAMI SPRINGS, FLORIDA, AND GERAGHTY & MILLER, INC. (G&M) OF
WEST PALM BEACH, FLORIDA.



TO DATE, FIELD INVESTIGATIONS AND OTHER STUDIES OF THIS SITE HAVE INCLUDED:

• INSTALLATION AND SAMPLING OF 20 TEMPORARY, ONSITE (PVC) MONITOR WELLS

• INSTALLATION AND SAMPLING OF NINE PERMANENT OFFSITE (STAINLESS-STEEL) MONITOR WELLS

• COLLECTION AND ANALYSIS OF 41 SURFACE AND SUBSURFACE SOIL SAMPLES FOR METALS

• COLLECTION AND ANALYSIS OF 13 SUBSURFACE SOIL SAMPLES FOR VOLATILE ORGANICS

• INSTALLATION OF 10 SHALLOW, TEMPORARY OBSERVATION WELLS FOR WATER TABLE MEASUREMENTS

• CONTAMINANT TRANSPORT MODELING OF POLLUTANTS DISCHARGED ONSITE, IN RELATION TO
NEARBY WELL FIELDS.

#ENF
ENFORCEMENT ANALYSIS

HOLLINGSWORTH SOLDERLESS TERMINAL COMPANY OWNED AND OPERATED THE FACILITY FROM 1968 UNTIL
MANUFACTURING OPERATIONS WERE CEASED IN OCTOBER 1982.  THE COMPANY HAS BEEN OPERATING AS A
DEBTOR-IN-POSSESSION UNDER THE PROVISIONS OF CHAPTER 11 OF THE UNITED STATES BANKRUPTCY CODE
SINCE NOVEMBER 6, 1981.  THE SITE WAS PLACED ON THE NATIONAL PRIORITY LIST IN OCTOBER 1981. 
SINCE THAT TIME THE COMPANY HAS ATTEMPTED TO BE RESPONSIVE TO AGENCY REQUIREMENTS FOR A REMEDIAL 
INVESTIGATION/FEASIBILITY STUDY, BUT HAS FALLEN SHORT, PROBABLY DUE TO FINANCIAL CONSIDERATIONS. 
THE AGENCY COMPLETED THE WORK BEGUN BY THE COMPANY TO INVESTIGATE THE SITE AND HAS COMPLETED THE
FEASIBILITY STUDY. THE COMPANY MAINTAINS THAT A NO-ACTION REMEDY WOULD BE THE APPROPRIATE SITE
RESPONSE, HOWEVER THEY HAVE INDICATED THEY MAY BE WILLING TO CONDUCT OR FUND A PORTION OR ALL OF
THE REMEDY IF CERTAIN CONDITIONS ARE MET.

UPON THE FINALIZATION OF THE RECORD OF DECISION, THE AGENCY INTENDS TO FORMALLY NOTIFY THE
COMPANY OF THE SELECTED REMEDY AND INITIATE NEGOTIATIONS WITH THEM FOR THE CONDUCT OF THE
REMEDY.  NEGOTIATIONS WITH THE COMPANY WILL NOT EXCEED 60 DAYS, THEREAFTER IF THE COMPANY DOES
NOT FORMALLY COMMIT TO PERFORM THE REMEDY WITH ASSURANCES THAT ADEQUATE FUNDING IS AVAILABLE TO
COMPLETE THE REMEDY IN A TIMELY MANNER, EPA WILL PROCEED WITH A FUND FINANCED REMEDIAL
DESIGN/REMEDIAL ACTION.

#CSS
CURRENT SITE STATUS

IN 1981 AND 1982, 18 MONITOR WELLS WERE INSTALLED ON THE HSTC PROPERTY TO INVESTIGATE GROUND
WATER CONTAMINATION PROBLEMS AT THE SITE AS SHOWN ON FIGURE 4.  THESE WELLS WERE GENERALLY 20,
50, 75, AND/OR 100 FEET DEEP; NO OFFSITE WELLS WERE INSTALLED.  IN 1983, A MONITOR WELL (MW-1)  
AND TEST WELL (TW-1), BOTH OF WHICH ARE APPROXIMATELY 250 FEET DEEP, WERE INSTALLED FOR
CONDUCTING PUMPING/AQUIFER TESTS.  GROUND WATER DATA FROM ALL OF THESE WELLS SHOWED THAT TCE WAS
PRESENT AT CONCENTRATIONS RANGING FROM LT 1.0 MICROGRAMS PER LITER (UG/L) TO 4,300 UG/L;  
DICHLOROETHENE WAS PRESENT AT CONCENTRATIONS RANGING FROM LT 1.0 UG/L TO 2,160 UG/L, AND
TRICHLOROETHANE WAS NOT PRESENT.  IN GENERAL, THE HIGHEST CONCENTRATIONS OF CONTAMINANTS WERE
FOUND IN SAMPLES COLLECTED FROM THE 50 AND 75-FOOT DEPTHS.  CONTAMINANTS WERE NOT FOUND IN THE
TEST WELL.  HOWEVER, ALL THREE OF THE AFOREMENTIONED CONTAMINANTS WERE PRESENT IN SAMPLES
COLLECTED FROM DEPTHS BETWEEN 106 AND 230 FEET DURING CONSTRUCTION OF THE MONITOR WELL, WHICH IS
LOCATED NEXT TO THE EAST WELL CLUSTER. MULTIPLE DEPTH SAMPLING WAS PERFORMED DURING CONSTRUCTION
OF THE MONITOR WELL.  METALS (COPPER, TIN, NICKEL, LEAD, AND ZINC) WERE ANALYZED FOR, BUT WERE
NOT PRESENT AT MEASURABLE CONCENTRATIONS IN GROUND WATER SAMPLES COLLECTED FROM ANY OF THE
SHALLOW OR DEEP WELLS. SINCE NO OFFSITE GROUND WATER SAMPLES WERE ANALYZED, THE EXTENT OF
OFFSITE CONTAMINATION, AT THAT TIME, WAS UNKNOWN.

ALSO DURING 1981 AND 1982, SOIL SAMPLES WERE COLLECTED FROM THE KNOWN CONTAMINATED AREAS AND
ANALYZED FOR COPPER, TIN, NICKEL, AND LEAD.  MOST OF THE SAMPLES CONTAINED VARIOUS COMBINATIONS
OF THE METALS AT INDIVIDUAL CONCENTRATIONS IN THE 1-10 MILLIGRAM PER KILOGRAM (MG/KG) RANGE. 
HOWEVER, A NUMBER OF THE SAMPLES CONTAINED METALS AT CONCENTRATIONS IN THE 100-1,000 MG/KG



RANGE.  A MAJORITY OF THESE SAMPLES CAME FROM WORST CASE LOCATIONS (I.E. NEAR THE DISCHARGE
POINT IN THE ELECTROPLATING WASTEWATER DRAINFIELD AND THE OVERFLOW DISCHARGE POINTS).  IN THE
FALL OF 1984, ENVIROPACT COLLECTED SOIL SAMPLES FROM THE OVERFLOW AREA NORTH OF PLANT 2 AND
ANALYZED THEM FOR TOTAL AND EXTRACTABLE COPPER, LEAD, NICKEL, AND TIN.  IN A MAJORITY OF THE  
SAMPLES, METALS LEVELS WERE BELOW DETECTION (1 MG/KG), FOR BOTH TOTAL AND EXTRACTABLE METALS. 
IN THE RETAINING SAMPLES, METALS CONCENTRATIONS WERE IN THE 1-10 MG/KG RANGE, WHICH ARE
CONCENTRATIONS THAT ARE LIKELY TO BE FOUND IN SOIL UNDER NORMAL OR AMBIENT CONDITIONS.  IN
PARTICULAR, THE CONCENTRATIONS OF LEAD AND NICKEL, THE TWO MOST TOXIC METALS THAT HAVE BEEN
FOUND ONSITE, WERE WITHIN THE RANGE OF AMBIENT CONDITIONS.

DUE TO THE FACT THAT THE TOXICITY OF TIN, AND COPPER, IS LOW, AND THE FACT THAT THESE METALS IN
ADDITION TO NICKEL SHOULD READILY PRECIPITATE FROM SOLUTION AND BECOME BOUND AS HYDROXIDES
AND/OR CARBONATES IN THE LIMESTONE FORMATION, THEY DO NOT PRESENT AN ENVIRONMENTAL OR PUBLIC  
HEALTH THREAT VIA THE WATER SUPPLY.  EVEN IF THESE CONTAMINANTS REACHED THE WATER SUPPLY WELLS,
THEY WOULD BE READILY REMOVED BY THE WATER TREATMENT PROCESS.  LEAD, WHICH WAS ALSO FOUND AT THE
SITE, DOES NOT READILY LEACH FROM SOILS AND THE CONCENTRATIONS PRESENT IN THE SOILS ARE WELL
BELOW LEVELS ESTABLISHED AS CLEANUP CRITERIA (1,000 MG/KG) FOR OTHER HAZARDOUS WASTE SITES IN
SOUTH FLORIDA (E.G., PEPPER'S STEEL AND ALLOYS) WHERE LEAD IS A PRIMARY CONTAMINANT.  THE
CLEANUP CRITERION IS BASED ON THE LEACHABILITY OF LEAD AND PREDICTED CONCENTRATIONS IN THE  
GROUND WATER.

IN EARLY 1985, NINE ADDITIONAL OFFSITE MONITOR WELLS WERE INSTALLED AROUND THE HSTC SITE.  THESE
WELLS AND SEVEN OF THE OLDER MONITOR WELLS WERE SAMPLED AND THE SAMPLES WERE ANALYZED FOR THE
PRIORITY POLLUTANT VOLATILE ORGANIC COMPOUNDS, INCLUDING THOSE PREVIOUSLY FOUND ONSITE. THE NEW
WELLS WERE INSTALLED IN THREE CLUSTERS OF THREE WELLS (25, 55, AND 100 FEET DEEP).  TWO OF THE
WELL CLUSTERS ARE LOCATED DOWNGRADIENT OF THE SITE, ONE ABOUT 500 FEET TO THE SOUTHEAST, AND ONE
APPROXIMATELY 200 FEET TO THE SOUTHWEST.  CONTAMINANTS WERE NOT PRESENT IN ANY OF THE OFFSITE,
DOWNGRADIENT WELLS.  THE THIRD NEW WELL CLUSTER, WHICH WES LOCATED SLIGHTLY UPGRADIENT OF THE
SITE, SHOWED CONTAMINATION IN THE 55-FOOT WELL.  THIS IS MOST LIKELY DUE TO CONTAMINANTS WHICH
WERE DISCHARGED BETWEEN THE PLANT 2 BUILDINGS AND TO THE FIELD NORTH OF PLANT 2.  OF THE SEVEN
OLDER WELLS SAMPLED, THE FOUR WELLS (CLUSTER OF 25, 50, 75, AND 100 FOOT WELLS) AT THE SOUTHEAST
CORNER OF PLANT 1, NEXT TO THE EAST DRAINFIELD, SHOWED VOLATILE ORGANIC CONTAMINATIONS AT  
CONCENTRATIONS SIMILAR TO THOSE REPORTED IN 1981 AND 1982.  THE PRIMARY DIFFERENCE BETWEEN THE
TWO DATA SETS IS THE PRESENCE OF VINYL CHLORIDE AT SUBSTANTIAL CONCENTRATIONS (200-6,000 UG/L)
IN SAMPLES COLLECTED FROM THE 25, 50, AND 75-FOOT WELLS OF THE EAST WELL CLUSTER DURING THE 1985 
SAMPLING EVENT.  APPARENTLY, VINYL CHLORIDE ANALYSES WERE NOT PERFORMED ON SAMPLES COLLECTED IN
1981 AND 1982.  VINYL CHLORIDE IS A KNOWN CARCINOGEN, AND IT IS A COMMON CONTAMINANT OF THE
INDUSTRIAL-GRADE TCE USED AS THE DEGREASING AGENT FOR VARIOUS PLANT OPERATIONS BY HSTC. VINYL
CHLORIDE WAS NOT PRESENT IN ANY OF THE SAMPLES TAKEN FROM THE OFFSITE MONITOR WELLS.

THE RECENT GROUND WATER ANALYSES INDICATE THAT THE CONTAMINANTS, WHICH WERE ORIGINALLY
INTRODUCED ON THE GROUND, HAVE MIGRATED A SHORT DISTANCE PRIMARILY IN A VERTICAL DIRECTION,
THROUGH THE UPPER SAND ZONE OF THE AQUIFER.  MIGRATION OF THESE CONTAMINANTS IS APPARENTLY BEING
RETARDED AT A DEPTH OF 50-70 FEET BELOW LAND SURFACE (BLS), IN A ZONE WHERE THE FORMATION
CHANGES FROM SAND TO SANDSTONE AND CEMENTED SHELL.  SINCE THE CURRENT CONCENTRATIONS ARE VERY
SIMILAR TO PREVIOUS CONCENTRATIONS, IT APPEARS THAT CONTAMINANTS HAVE NOT MIGRATED SUBSTANTIALLY
IN THE HORIZONTAL OR VERTICAL DIRECTIONS THROUGH THE SAND ZONE.  THIS TYPE AND RATE OF MOVEMENT
IS TYPICAL IN SETTINGS, SUCH AS THIS, WHERE THE GROUND WATER GRADIENT ARE ESSENTIALLY FLAT AND
WHERE A MAJORITY OF THE SURROUNDING AREA IS IMPERVIOUS.  IN THE LIMESTONE OR PRODUCTION ZONE OF  
THE AQUIFER WHICH OCCURS AT APPROXIMATELY 100 FEET BLS, WATER MOVES MUCH MORE RAPIDLY (300-600
FEET PER YEAR COMPARED TO 5-80 FEET PER YEAR IN THE SAND PORTION OF THE AQUIFER), READILY
DILUTING AND TRANSPORTING CONTAMINANTS OFFSITE.  CONSIDERING THE CONCENTRATIONS OF CONTAMINANTS  
IN RELATION TO THE VAST WATER BEARING AND STORAGE CAPACITY OF THE BISCAYNE AQUIFER, THE ABSENCE
OF MEASURABLE LEVELS OF CONTAMINANTS IN THE PRODUCTION ZONE AT THE SITE IS NOT UNEXPECTED.

IN THE PAST, ATTENTION HAS BEEN FOCUSED ON THE FACT THAT THE HSTC SITE LIES WITHIN CLOSE
PROXIMITY TO THE CITY OF FORT LAUDERDALE'S PROSPECT WELL FIELD.  A NUMBER OF THE EASTERNMOST
EXECUTIVE AIRPORT WELLS HAVE BEEN ABANDONED DUE TO THE PRESENCE OF VOLATILE ORGANIC
CONTAMINANTS, INCLUDING THOSE FOUND AT THE HSTC SITE.  HOWEVER, RECENT INVESTIGATIONS AND SITE
INSPECTIONS BY THE BROWARD COUNTY ENVIRONMENTAL QUALITY CONTROL BOARD HAVE IDENTIFIED AT LEAST



12 COMPANIES SURROUNDING THE EXECUTIVE AIRPORT THAT USE DEGREASING SOLVENTS AND DISPOSE OF THEIR
WASTES IN A MANNER THAT MAY BE DIRECTLY IMPACTING WATER QUALITY IN THE EXECUTIVE AIRPORT WELLS.

IN LATE 1984, CDM PERFORMED CONTAMINANT TRANSPORT MODELING OF THE HSTC SITE IN RELATION TO THE
NEARBY CITY WELLS.  A NUMBER OF PUMPING AND DISCHARGE SCENARIOS WERE INVESTIGATED.  THE MODEL
PRESUMED THE WORST CASE, MOST CONSERVATIVE SET OF PARAMETERS AND STILL SHOWED THAT THE HSTC SITE
COULD NOT BE A SOURCE OF CONTAMINATION OF THE WELL FIELD.  SOME OF THE OTHER INDUSTRIAL SOURCES
IDENTIFIED BY BCEQCB WERE FACTORED INTO ADDITIONAL MODEL RUNS AND THESE DATA SHOWED THAT ANY OF
A NUMBER OF THE OTHER SOURCES COULD BE SOURCES OF CONTAMINATION OF THE WELL FIELD. CURRENTLY,
THE EXECUTIVE AIRPORT WELLS ARE USED ONLY UNDER EXTREME CONDITIONS; THE PROSPECT LAKE WELLS
OPERATE AT APPROXIMATELY 30 MILLION GALLONS PER DAY, AND SUPPLY DRINKING WATER FOR 150,000 TO
200,000 RESIDENTS AND INDUSTRIES OF THE CITY OF FORT LAUDERDALE, FLORIDA.

THE RESULTS OF THE PUBLIC HEALTH EVALUATION INDICATE THAT CURRENTLY THERE ARE NO COMPLETE
PATHWAYS FOR EXPOSURE OF THE PUBLIC BY DIRECT CONTACT, INGESTION, OR INHALATION OF CONTAMINANTS
FROM THE HOLLINGSWORTH SITE, BUT THAT THE POTENTIAL FOR FUTURE EXPOSURE DOES EXIST. THE PRIMARY
ROUTE OF POTENTIAL FUTURE EXPOSURE IS VIA INSTALLATION OF PRIVATE WELLS OR INDUSTRIAL SUPPLY
WELLS DOWNGRADIENT OF THE SITE.  THE PRIMARY CONTAMINANTS OF CONCERN FOR EXPOSURE VIA THIS ROUTE
ARE VINYL CHLORIDE, TCE, AND TRANS-1,2-DICHLOROETHENE.  BASED ON THE POTENTIAL FOR FUTURE USE OF
CONTAMINATED GROUND WATER AND THE FACT THAT THE BISCAYNE AQUIFER IS A SOLE SOURCE DRINKING WATER
AQUIFER, THE CLEANUP GOALS FOR GROUND WATER REMEDIATION AT THIS SITE WERE BASED ON BOTH THE 10-6
CANCER RISK FACTORS AND THE STATE OF FLORIDA PRIMARY DRINKING WATER STANDARDS.  THESE STANDARDS
ARE SUMMARIZED AS FOLLOWS:

GROUND WATER
                                10-6        STATE OF                  HSTC
                                LIFE-TIME   FLORIDA     PROPOSED
                                            CLEANUP
                                CANCER RISK DRINKING    MAXIMUM       GOAL
   CONTAMINANT                  FACTOR      WATER       CONCENTRATION
      (UG/L)                                CRITERION   LEVELS (MCLS)*

   VINYL CHLORIDE               2.0         1.0          1.0          1.0
   TRICHLOROETHENE              3.2         3.0          5.0          3.2
   TRANS-1,2 DICHLOROETHENE     NONE        NONE        70.0          70.0.

   * FR. VOL. 50, NOVEMBER 1985.

BECAUSE THERE IS NO 10-6 CANCER RISK FACTOR OR STATE DRINKING WATER CRITERION FOR TRANS
1,2-DICHLOROETHENE, THE PROPOSED MCL FOR THIS COMPOUND HAS BEEN ADOPTED.  IT SHOULD BE NOTED
THAT THE TRANS 1,2-DICHLOROETHENE WILL BE REMOVED BY THE PREFERRED TREATMENT PROCESS TO LEVELS
WELL BELOW THE CLEANUP GOAL TO WITHIN THE 1-10 UG/L RANGE.

THE PUBLIC HEALTH EVALUATION ASSUMED THAT EXPOSURE TO CONTAMINATED SOIL COULD BE EITHER BY
INGESTION OR BY DERMAL CONTACT.  BOTH COPPER AND TIN WERE PRESENT IN A FEW SOIL BORINGS AT
CONCENTRATIONS ABOVE BACKGROUND LEVELS.  INORGANIC TIN AND COPPER, AT THE CONCENTRATIONS FOUND
IN THE WEST DRAINFIELD, ARE UNLIKELY TO PRESENT HEALTH PROBLEMS UNDER A MOST PROBABLE INGESTION
SCENARIO OF 50-100 MG/DAY SOIL BY CHILDREN, OR UNDER WORST-CASE SCENARIOS OF INGESTION OF UP TO
500 MG/DAY.  INGESTION OF AN EXCESSIVE QUANTITY (500-5,000 MG) OF SOIL CONTAMINATED WITH COPPER
AT CONCENTRATIONS PRESENT IN THE WEST DRAINFIELD (1,000 - 10,000 MG/KG) MIGHT POSE A SLIGHTLY
INCREASED HEALTH RISK, NAMELY IRRITATION OF THE MUCOUS MEMBRANES AND POSSIBLY GASTRIC UPSET. 
BECAUSE THE WEST DRAINFIELD IS SURROUNDED BY A FENCE AND THE FACT THAT THE PROPERTY IS ISOLATED
FROM RESIDENTIAL AREAS, THE LIKELIHOOD THAT A CHILD WOULD INGEST CONTAMINATED SOILS AT THE HSTC
SITE IS NEGLIGIBLE.  NONETHELESS, CLEANUP GOALS WERE DEVELOPED FOR METALS CONTAMINATED SOILS AT
THE HSTC SITE.  HOWEVER REMEDIATION OF METALS CONTAMINATED SOILS IS CONSIDERED AN ELEMENT OF
SITE REMEDIATION THAT EXCEEDS APPLICABLE CLEANUP CRITERIA DUE TO THE CONCENTRATIONS PRESENT AND
THE NEGLIGIBLE RISK.

THE CLEANUP GOALS FOR SOIL CONTAMINATED WITH METALS HAVE BEEN ESTABLISHED BASED ON THE
CONCENTRATION OF THE METALS IN LEACHATE FROM THE SOILS (AS DETERMINED BY AN EP TOXICITY TEST),



AS NEGOTIATED BETWEEN FDER AND EPA IN 1983.  THE LIMIT FOR EACH METAL IN THE LEACHATE HAS BEEN  
SET AT 10 TIMES THE CONCENTRATION OF THE APPROPRIATE STATE WATER QUALITY CRITERION.  THE CLEANUP
GOAL FOR SOILS CONTAMINATED BY VOLATILE ORGANICS, PRIMARILY THE SOILS IN THE EAST DRAINFIELD, IS
1 MG/KG IN THE SOIL.  HOWEVER, TESTING IN 1984 SHOWED THAT THE CURRENT CONCENTRATIONS OF VOCS IN
THE SOILS IN AND UNDERLYING THE EAST DRAINFIELD DO NOT EXCEED THIS LEVEL.  THE PRIMARY CONCERN
AND REASON FOR REMEDIATION OF THIS VOC CONTAMINATED DRAINFIELD IS THE PRESENCE OF VOLATILIZED
CONTAMINANTS IN THE VOID SPACE OF THE DRAINFIELD AND THE SHALLOW ZONE UNDERLYING THE PAVEMENT. 
REMEDIATION FOCUSES ON VENTING THESE TRAPPED VAPORS BY A PASSIVE SYSTEM, IN A MANNER THAT
MINIMIZES EXPOSURE OF WORKERS AND THE PUBLIC, AND ALSO MINIMIZES THE COST OF TREATMENT.  DURING
THE PROCESS ADDITIONAL SOIL TESTING WILL OCCUR TO VERIFY THAT SOIL CONCENTRATIONS ARE BELOW 1.0
MG/KG.  THE STANDARDS AND GOALS FOR SOIL REMEDIATION CAN BE SUMMARIZED AS FOLLOWS:

   SOILS
                     MAXIMUM CONTAMINANT
                     CONCENTRATION IN       STATE OF FLORIDA
   CONTAMINANT       LEACHATE FROM          WATER QUALITY        HSTC
                     ONSITE SOILS           CRITERION          CLEANUP GOAL

   COPPER             21.7 MG/L *             1.0 UG/L          10.0 MG/L
   NICKEL              0.3 MG/L               0.1 UG/L           1.0 MG/L
   LEAD                0.2 MG/L              0.05 UG/L           0.5 MG/L
   TOTAL VOC          NOT APPLICABLE              NONE           1.0 MG/KG.

   * THIS VALUE WAS REPORTED FOR A SAMPLE COLLECTED FROM THE GAIDRY
   PROPERTY IN 1982.  THE AREA WAS RESAMPLED IN 1984 AND THE HIGHEST
   CONCENTRATION OF COPPER IN THE LEACHATE WAS 0.2 MG/L.

ALL OF THESE CLEANUP GOALS WERE USED AS A BASIS FOR DEVELOPING AND EVALUATING THE VARIOUS
REMEDIAL ALTERNATIVES.  SEVERAL OF THE ALTERNATIVES INCLUDE REMOVAL AND OFFSITE DISPOSAL OF THE
METALS CONTAMINATED SOIL DESPITE THE FACT THAT THE LEVELS OF CONTAMINANTS AT THE SITE DO NOT
CURRENTLY EXCEED THE CLEANUP GOALS.  REMEDIATION OF METALS CONTAMINATED SOILS AT THIS SITE IS
CONSIDERED AN ELEMENT THAT EXCEEDS REQUIREMENTS FOR SITE REMEDIATION.

SINCE GROUND WATER CONTAMINATION AT THIS SITE IS THE PRIMARY CONCERN, DETERMINING THE EXTENT OF
CONTAMINATION AND ESTABLISHING A TARGET ZONE FOR GROUND WATER REMEDIATION WERE IMPORTANT
ELEMENTS OF THE FEASIBILITY STUDY.

THE EXISTING DATABASE INDICATES THAT MOVEMENT OF VOCS IN GROUND WATER WITHIN THE SURFICIAL SANDS
IS PRIMARILY IN THE DOWNWARD DIRECTION.  THIS CONCLUSION FOLLOWS THE REASONING THAT VOCS ARE
RELATIVELY INSOLUBLE IN WATER AND HEAVIER THAN WATER SUCH THAT IN THE ABSENCE OF SIGNIFICANT  
HORIZONTAL GROUND WATER FLOW OR OBSTRUCTIONS TO VERTICAL MOVEMENT, THE VOCS WILL SLOWLY SINK
UNTIL THEY REACH A GEOLOGICAL BARRIER OR A ZONE OF GROUND WATER OF THE SAME DENSITY.  FURTHER,
IT IS PRESUMED THAT ONCE THE VOCS PENETRATE THE LIMESTONE AQUIFER WHERE GROUND WATER FLOW IS  
SIGNIFICANTLY GREATER, THE CONTAMINANTS ARE RAPIDLY DISPERSED IN BOTH THE VERTICAL AND
HORIZONTAL DIRECTION.  THE MORE RAPID HORIZONTAL MOVEMENT OF WATER IN THE PRODUCTION ZONE OF THE
AQUIFER ALSO ENHANCES VERTICAL GRADIENT VIA A "CHIMNEY EFFECT.".

THE LOCALIZED AREAS OF GROUND WATER CONTAMINATION ONSITE ARE POTENTIAL SOURCES OF OFFSITE GROUND
WATER CONTAMINATION.  REMEDIAL ACTION TO REMOVE THESE ZONES OF KNOWN GROUND WATER CONTAMINATION
BEFORE MIXING WITH THE GROUND WATER IN THE UNDERLYING LIMESTONE AQUIFER WERE EXAMINED. REMOVAL
OF GROUND WATERS FROM THE PRINCIPAL WATER BEARING ZONE OF THE BISCAYNE AQUIFER (100-250 FOOT
ZONE) IN THE VICINITY OF THE SITE WAS DETERMINED TO BE NOT FEASIBLE OR NECESSARY FOR THE
FOLLOWING REASONS.

• THE RELATIVELY HIGH TRANSMISSIVITY OF THE BISCAYNE AQUIFER PROMOTES RAPID DISPERSION
AND DILUTION OF CONTAMINANTS.

• ATTEMPTS TO ADEQUATELY REMOVE VOC CONTAMINATION FROM THE BISCAYNE AQUIFER WOULD
REQUIRE A REGIONAL WATER TREATMENT PROGRAM.  THIS SITE IS CURRENTLY A MINOR
CONTRIBUTOR TO THAT CONTAMINATION PROBLEM.



• THE CONCENTRATIONS OF CONTAMINANTS IN THE 100-250 FOOT ZONE OF THE AQUIFER ONSITE
HAVE BEEN SHOWN TO BE AT OR BELOW THE APPLICABLE CLEANUP GOALS.

THE AREA TARGETED FOR GROUND WATER REMEDIATION CAN BE DEFINED AS THE AREAL AND VERTICAL EXTENT
OF CONTAMINATION BY VOCS AT CONCENTRATIONS ABOVE BACKGROUND CONCENTRATIONS AND THE GROUND WATER
CLEANUP GOALS.  THE MAXIMUM DEPTH TO WHICH VOLATILE ORGANIC CONTAMINATION WAS MOST RECENTLY  
DETECTED IN THE GROUND WATER IS 75 FEET.  THE DEPTH OF THE TARGET AREA FOR GROUND WATER
REMEDIATION HAS BEEN DEFINED AS THE TOP OF THE LIMESTONE AQUIFER AT THE SAND-LIMESTONE
INTERFACE.  THE AVERAGE DEPTH TO THE TOP OF LIMESTONE IS APPROXIMATELY 75 FEET IN THE VICINITY
OF THE SITE.

THE AREAL EXTENT OF CONTAMINATION IS POORLY DEFINED BECAUSE OF VARIATIONS IN THE DEGREE OF
GROUND WATER CONTAMINATION AT DIFFERENT LOCATIONS AND DEPTHS.  BASED ON THE MOST RECENT GROUND
WATER QUALITY DATA, THE OFFSITE MONITOR WELL CLUSTERS 3 AND 8 SHOWN IN FIGURE 5 SHOW NO
CONTAMINATION.  THEREFORE, IT IS REASONABLE TO ASSUME A MINIMUM AND A MAXIMUM AREAL EXTENT OF
SURFICIAL GROUND WATER CONTAMINATION BASED ON THE KNOWN CLEAN ZONES AND THE KNOWN CONTAMINATED
AREAS, AND APPLICATION OF ENGINEERING JUDGEMENT CONCERNING AQUIFER CHARACTERISTICS AND THE  
BEHAVIOR OF THE CONTAMINANTS AT THIS SITE.  BASED ON THIS ANALYSIS, TWO ZONES HAVE BEEN
IDENTIFIED AS TARGET AREAS FOR GROUND WATER REMEDIATION. THESE TWO TARGET AREAS ARE SHOWN IN
FIGURE 5.  THE INNER TARGET AREA WAS CONSTRUCTED BY DRAWING A 200-FOOT RADIUS CIRCLE AROUND THE
ONSITE MONITOR WELLS 7 AND C, WHICH ARE THE TWO 50-FOOT MONITOR WELLS THAT WERE FOUND TO BE
CONTAMINATED AND ARE THE TWO LOCATIONS PROPOSED FOR GROUND WATER COLLECTION.  THE LARGER TARGET
AREA WAS CONSTRUCTED BY ASSUMING A 400-FOOT RADIUS OF CONTAMINATION AROUND EACH WELL. THE FINAL
CONFIGURATIONS OF THE TARGET ZONES WERE DRAWN TO ENCOMPASS THE ENTIRE AREA OF THE PLANT SITE
WITHOUT INCLUDING AREAS SHOWN TO HAVE NO DETECTABLE CONTAMINATION.

IT IS PROBABLE THAT THE 400-FOOT RADIUS SELECTED AS THE BOUNDARY BETWEEN CONTAMINATED AND
UNCONTAMINATED GROUND WATER IS LARGER THAN THE ACTUAL AREAL EXTENT OF CONTAMINATION.  BASED ON
THE AVAILABLE MONITORING DATA, CONTAMINANT PROPERTIES, AND SOIL AND AQUIFER CHARACTERISTICS, THE 
MOVEMENT OF VOCS IN THE SURFICIAL SANDS IS MORE LIKELY TO BE IN A VERTICAL RATHER THAN A
HORIZONTAL DIRECTION.  THUS, A SMALLER AREA (200-FOOT RADIUS) FOR GROUND WATER REMEDIATION HAS
BEEN INCLUDED AS A REASONABLE ESTIMATE OF THE PROBABLE EXTENT OF CONTAMINATION.

#AE
ALTERNATIVES EVALUATION

THE PRIMARY OBJECTIVES OF THE FEASIBILITY STUDY ARE TO:

• PREVENT FURTHER MIGRATION OF CONTAMINATED GROUND WATER IN THE AQUIFER BY CLEANING UP
EXISTING CONTAMINATION IN THE AQUIFER

• REMOVE THE SOURCES OF CONTAMINATION FROM OVERLYING SOILS AND DRAINFIELDS.

THE FOLLOWING SIX REMEDIAL ACTION ALTERNATIVES WERE CONSIDERED:

       ALTERNATIVE 1 - NO ACTION

       ALTERNATIVE 2 - MODIFIED NO ACTION

       ALTERNATIVE 3 - OFFSITE DISPOSAL OF VOC AND METALS CONTAMINATED SOILS AT APPROVED
                       FACILITIES WITH DISCHARGE OF VOC CONTAMINATED GROUND WATER TO CITY SEWER
                       SYSTEM FOR TREATMENT AT A LOCAL WWTP

       ALTERNATIVE 4 - ONSITE TREATMENT OF VOC CONTAMINATED SOILS WITH CONTINUED MONITORING OF
                       THE GROUND WATER

       ALTERNATIVE 5 - ONSITE TREATMENT OF VOC CONTAMINATED SOILS AND GROUND WATER WITH
                       CONTINUED MONITORING AND RECHARGE OF TREATED GROUND WATER TO AQUIFER



       ALTERNATIVE 6 - ONSITE TREATMENT OF VOC CONTAMINATED SOILS AND GROUND WATER WITH
                       CONTINUED MONITORING, RECHARGE OF TREATED GROUND WATER TO AQUIFER, AND
                       EXCAVATION AND OFFSITE DISPOSAL OF METALS CONTAMINATED SOILS.

INITIAL SCREENING OF ALTERNATIVE TECHNOLOGIES

AN INITIAL SCREENING OF APPLICABLE ALTERNATIVE TECHNOLOGIES WAS PERFORMED TO SELECT THOSE WHICH
BEST MET THE CRITERIA SPECIFIED IN SECTION 300.68 OF THE NATIONAL CONTINGENCY PLAN (NCP).  THIS
INITIAL SCREENING IS ILLUSTRATED IN TABLE 1.

DETAILED EVALUATION OF ALTERNATIVES

AFTER THE INITIAL SCREENING, REMAINING TECHNOLOGIES WERE ASSEMBLED INTO SIX REMEDIAL ACTION
ALTERNATIVES FOR FURTHER CONSIDERATION.  TABLE 2 PROVIDES A SUMMARY OF ACTIONS INVOLVED AND
COSTS FOR EACH OF THE SIX REMEDIAL ACTION ALTERNATIVES WHICH ARE DESCRIBED IN GREATER DETAIL TO  
FOLLOW.

ALTERNATIVES 1 & 2:  NO ACTION AND MODIFIED NO ACTION

THE "NO ACTION" ALTERNATIVE WAS REJECTED BECAUSE THE HARM THAT THE CONTAMINANTS COULD CAUSE
REQUIRE THAT, AT AN ABSOLUTE MINIMUM, CONTAMINANTS MUST BE TRACKED AND THEIR LOCATION KNOWN TO
PROVIDE TIME TO DESIGN AND INITIATE A RESPONSE TO THE IMPENDING EXPOSURE.

THE POTENTIAL IMPACTS OF BOTH ALTERNATIVES ARE IDENTICAL EXCEPT THAT WITH THE MODIFIED NO ACTION
ALTERNATIVE LONG-TERM MONITORING WOULD PROVIDE A MECHANISM FOR IDENTIFYING FUTURE THREATS TO
EXISTING RECEPTORS.  CURRENTLY THE MONITOR WELLS LOCATED TO THE SOUTHEAST OF THE SITE BETWEEN
HSTC AND THE NEAREST RESIDENTIAL AREA SHOW THAT THE GROUND WATER IS FREE OF VOCS.  IF AT SOME
TIME IN THE FUTURE, MONITORING SHOWS THAT CONTAMINANTS ARE MIGRATING TOWARD THE RESIDENTIAL
AREA, AN EFFORT CAN BE MADE TO NOTIFY THE PUBLIC AND POSSIBLY RESTRICT USE OF SHALLOW WELLS IN
THE AREA.

BOTH ALTERNATIVES INVOLVE NO SOIL EXCAVATION AND NO GROUND WATER TREATMENT.  WITH THE MODIFIED
NO ACTION ALTERNATIVE GROUND WATER FROM TWO OF THE EXISTING STAINLESS STEEL MONITOR WELLS IN THE
VICINITY OF THE SITE AND ONE ADDITIONAL WELL TO BE INSTALLED FURTHER UPGRADIENT WILL BE SAMPLED
AND ANALYZED ON A QUARTERLY BASIS FOR AN INDEFINITE PERIOD TO MONITOR THE OFFSITE MIGRATION OF
POLLUTANTS.  THE 4-INCH DIAMETER, 90 TO 100-FOOT DEEP, FORMER INJECTION WELL LOCATED ONSITE,
WILL BE ABANDONED BY PROPERLY PLUGGING AND SEALING THE WELL WITH GROUT AND BENTONITE TO
ELIMINATE ANY FUTURE CONTAMINATION FROM INDISCRIMINANT DUMPING OF WASTES, AND TO COMPLY WITH
STATE REGULATIONS.  IN ADDITION, ALL OF THE EXISTING ONSITE PVC MONITOR WELLS WHICH ARE NOT
SUITABLE FOR LONG-TERM GROUND WATER MONITORING WILL BE ABANDONED ACCORDING TO STATE REGULATIONS.

WITH THE NO ACTION AND MODIFIED NO ACTION ALTERNATIVES, CONTAMINATED SOILS AND GROUND WATER WILL
BE LEFT ONSITE IN THEIR PRESENT STATE.  THE CLEANUP OBJECTIVES WILL NOT BE MET AND THE SOILS
WILL CONTINUE TO BE A SOURCE OF FURTHER CONTAMINATION AND THE CONTAMINATED GROUND WATER WILL  
CONTINUE TO MIGRATE ACCORDING TO LOCAL GRADIENTS.  THE POTENTIAL ENVIRONMENTAL IMPACTS
ASSOCIATED WITH THESE ALTERNATIVES ARE LIMITED TO DEGRADATION OF THE SHALLOW ZONE OF THE AQUIFER
AND POSSIBLE EXPOSURE OF LIMITED ENDANGERED, THREATENED, AND SPECIAL STATUS SPECIES IN BROWARD  
COUNTY.  THE SITE WILL CONTINUE TO VIOLATE THE STATE OF FLORIDA GROUND WATER STANDARDS.

WITH REGARD TO PUBLIC HEALTH, TWO POTENTIAL EXPOSURE ROUTES OF THE PUBLIC TO CONTAMINANTS AT OR
MIGRATING FROM THE HSTC SITE ARE DIRECT CONTACT WITH CONTAMINATED SOILS AND DIRECT CONTACT WITH
CONTAMINATED GROUND WATER FROM PRIVATE WATER SUPPLY SYSTEMS.  THE POTENTIAL FOR HUMAN CONTACT
WITH CONTAMINATED GROUND WATER AT TOXIC CONCENTRATIONS FROM SHALLOW PRIVATE WELLS HAVE BEEN
CHARACTERIZED AS LOW, HOWEVER, THE POSSIBILITY DOES EXIST.  IN ADDITION, THE PRESENCE OF GROUND
WATER CONTAMINATION AT THIS SITE WOULD LIMIT FUTURE USE OF THE GROUND WATER RESOURCE IN THIS
AREA, A HIGHLY PRODUCTIVE, SOLE SOURCE AQUIFER.



IMPLEMENTING THE "MODIFIED NO ACTION" ALTERNATIVE WILL NOT INVOLVE OBTAINING PERMITS, ALTHOUGH
CERTAIN EPA REQUIREMENTS HAVE TO BE MET. GROUND WATER MONITORING OF BOTH UPGRADIENT AND
DOWNGRADIENT WELLS WILL BE REQUIRED, AND FENCES AND WARNING SIGNS AT THE SITE WILL HAVE TO BE  
MAINTAINED.  THE PRESENCE OF CONTAMINANTS ONSITE WILL HAVE TO BE RECORDED ON THE PROPERTY DEED
WHICH WOULD LIMIT FUTURE USE OR REDEVELOPMENT OF THE PROPERTY IF EITHER NO ACTION ALTERNATIVE IS
SELECTED.

THE FOLLOWING IS A SUMMARY OF COSTS FOR THIS ALTERNATIVE:

                                                     1ST YEAR OPERATION
                                                     AND MAINTENANCE
                                     CAPITAL COSTS     (O&M) COSTS

   NEW MONITOR WELL                    $ 5,000
   ABANDON ONSITE WELLS                 10,000
   QUARTERLY SAMPLING ANALYSIS                          $ 7,800

   TOTALS                              $15,000          $ 7,800

   TOTAL PRESENT WORTH COST
   @ 10% DISCOUNT RATE FOR
   30 YEARS OF MONITORING =            $73,500

   TOTAL PRESENT WORTH COST =          $88,500.

ALTERNATIVE 3:  OFFSITE TREATMENT OR DISPOSAL

A REMEDIAL ACTION RELYING COMPLETELY UPON OFFSITE TREATMENT AND DISPOSAL REQUIRES SOIL
EXCAVATION AND DISPOSAL AT AN APPROVED LANDFILL.  THIS ALTERNATIVE IS BASED ON EXCAVATION AND
HAULING OF APPROXIMATELY 50 CUBIC YARDS OF SOILS CONTAMINATED WITH VOC'S TO AN EPA-APPROVED
LANDFILL AND 955 CUBIC YARDS OF SOILS CONTAMINATED WITH LOW CONCENTRATIONS OF LEACHABLE METALS
TO A LOCAL LANDFILL.  THIS ALTERNATIVE ALSO INCLUDES RECOVERY AND DISCHARGE OF GROUND WATER TO A
LOCAL SEWAGE TREATMENT PLANT FOR OFFSITE TREATMENT.  IN ADDITION, ALL OF THE ONSITE MONITOR
WELLS AND THE INJECTION WELL WOULD BE PROPERLY ABANDONED.

EXCAVATION OF CONTAMINATED SOILS, SUPPLEMENTED WITH QUALIFIED SUPERVISION AND LABORATORY
ANALYSIS OF SOILS, IS AN EFFECTIVE METHOD FOR REMOVAL OF ALL CONTAMINATED SOILS ONSITE.  SHALLOW
EXCAVATION WORK SHOULD NOT REQUIRE DEWATERING WHICH ELIMINATES REQUIREMENTS FOR DEWATERING
EQUIPMENT AND HANDLING OF CONTAMINATED GROUND WATER.

THE RECOVERY OF CONTAMINATED WATER WITHIN THE ESTIMATED TARGET AREA FOR DECONTAMINATION BY
PUMPING ALONE (AT 1,000 GALLONS PER MINUTE (GPM)) WILL REQUIRE THE DISPOSAL OF A MAXIMUM OF
1,600 MILLION GALLONS OVER A 3.5 YEAR PERIOD OR A MINIMUM OF 800 MILLION GALLONS OVER A 1.5 YEAR 
PERIOD.  THE GROUND WATER RECOVERY SYSTEM IS ESTIMATED TO CONSIST OF TWO, 10-INCH DIAMETER WELLS
WITH PUMPS AND CONTROLS.  RECOVERED GROUND WATER WILL BE FED TO THE SEWER SYSTEM BY GRAVITY
FLOW.

COLLECTION AND TREATMENT OF CONTAMINATED GROUND WATER WILL CONTINUE UNTIL THE INFLUENT GROUND
WATER MEETS THE CLEANUP GOALS OR UNTIL THE SYSTEM FAILS TO BE EFFECTIVE.  CONTAMINATED SOILS
WILL BE EXCAVATED DOWN TO LEVELS TO MEET THE CLEANUP CRITERION FOR EACH CONTAMINANT OF CONCERN.  
EXCAVATED SOILS WILL BE REPLACED WITH CLEAN FILL MATERIAL TO RESTORE THE SITE TO ITS ORIGINAL
CONDITION.

THE PRIMARY ENVIRONMENTAL IMPACT ASSOCIATED WITH THIS ALTERNATIVE IS THE LOSS OF FRESH
WATER/GROUND WATER FROM AN AREA WHERE SALT WATER INTRUSION ON THE PUBLIC WATER SUPPLY IS A
SERIOUS CONCERN.  DEWATERING OF THE AREA WILL NOT AFFECT ANY ENVIRONMENTALLY SENSITIVE AREAS,
SUCH AS WETLANDS, ALTHOUGH IT MAY TEMPORARILY RESULT IN VEGETATIVE STRESS IN THE NEAR VICINITY
OF THE SITE.  THE IMPACT ON THE NATIVE VEGETATION IS EXPECTED TO BE MINIMAL AND RECOVERABLE.



THE POTENTIAL FOR PUBLIC HEALTH EFFECTS ASSOCIATED WITH ALTERNATIVE 3 OCCURS PRIMARILY DURING
OFFSITE TRANSPORTATION AND HANDLING OF THE CONTAMINATED SOILS AND TO A LESSER EXTENT, TRANSPORT
OF THE GROUND WATER TO THE TREATMENT PLANT.  WORKER EXPOSURE DURING EXCAVATION OF THE VOC  
CONTAMINATED SOILS IS ALSO A CONSIDERATION, HOWEVER, ACTUAL EXPOSURE AND RISK CAN BE EASILY
CONTROLLED BY FOLLOWING WELL ESTABLISHED HEALTH AND SAFETY PROCEDURES AND CLOSELY MONITORING FOR
AMBIENT VOCS DURING THE OPERATION.  ANOTHER FACTOR THAT SHOULD BE CONSIDERED IS THE LIKELIHOOD
THAT THE WASTES WILL BECOME CONTAMINANTS IN THE NEW ENVIRONMENT (DISPOSAL AREA) IN THE FUTURE,
IN THE EVENT THAT THEY ARE MISMANAGED.

THE COST OF GROUND WATER TREATMENT AND DISPOSAL OFFSITE IS PRIMARILY DEPENDENT ON THE SEWER
SERVICE CHARGE BY THE CITY OF FORT LAUDERDALE. A DISCHARGE OF A MINIMUM OF 800 MILLION GALLONS
AT A RATE OF $1.40 PER GALLON REPRESENT A TOTAL FEE OF $1.1 MILLION.  OTHER COSTS INCLUDE  
INSTALLATION AND OPERATION OF THE RECOVERY SYSTEM INSTALLATION OF A FORCE MAIN TO CONNECT TO THE
CITY SEWER, AND GROUND WATER MONITORING ON A MONTHLY BASIS.

THE FOLLOWING IS A SUMMARY OF THE TOTAL PRESENT WORTH COSTS OF ALTERNATIVE #2:

                                                              1ST YEAR
                                          CAPITAL COSTS       O&M COSTS

   RECOVERY WELL SYSTEM                   $  99,659           $   43,426
   ABANDON ONSITE WELLS                      10,000                -
   UNTREATED WATER TO WWTP                   34,375           $1,046,623
   EXCAVATE & DISPOSE OF ALL
       CONTAMINATED SOILS                   314,570                -

       TOTALS                             $ 458,604           $1,090,049
   TOTAL PRESENT WORTH COST
   @ 10% DISCOUNT RATE TO BE
   OPERATED FOR 1.5 YEARS TO
   TREAT THE MINIMUM TARGET ZONE =                            $1,927,222

   FOR THE MAXIMUM TARGET ZONE (3.5 YRS) =                    $3,112,192.

ALTERNATIVE 4:  ACTION TO REDUCE THREAT

IMPLEMENTATION OF THIS ALTERNATIVE INCLUDES ABANDONING (GROUTING AND SEALING) THE EXISTING
4-INCH INJECTION WELL AND ALL ONSITE PVC MONITOR WELLS, EXCAVATION AND TREATMENT OF VOC
CONTAMINATED SOILS ONSITE, AND CONTINUED GROUND WATER MONITORING.

THE PREFERRED REMEDIAL ALTERNATIVE FOR TREATING VOC CONTAMINATED SOILS IS EXCAVATION,
VENTILATION, AND REPLACEMENT.  THE EXPECTED LENGTH OF TIME OF VENTILATION TO COMPLETELY REMOVE
VOCS FROM THE SOIL IS DEPENDENT UPON SEVERAL FACTORS.  UNDER IDEAL CONDITIONS, I.E., A WARM,
SUNNY, AND BREEZY DAY, THE PROCESS MAY REQUIRE ONLY A FEW HOURS OF EXPOSURE.  UNDER LESS THAN
IDEAL CONDITIONS, THE PROCESS MAY TAKE A FEW DAYS. NONETHELESS, THE TIME OF COMPLETION IS
RELATIVELY FAST AND THE PROCESS CAN BE EXPECTED TO BE EFFECTIVE BECAUSE OF THE VOLATILE NATURE
OF THE SUBSTANCES.  THE REMEDY REPRESENTS A METHOD FOR ELIMINATING A POTENTIAL SOURCE OF GROUND
WATER CONTAMINATION.  AT THE SAME TIME, ANY SOIL CONTAMINATED BY SUBSTANCES NOT AMENABLE TO THIS
TREATMENT COULD BE EASILY SEGREGATED FOR DISPOSAL OFFSITE.

THE ENVIRONMENTAL IMPACTS OF IMPLEMENTATION OF THIS ALTERNATIVE INCLUDE VAPOR EMISSIONS AND THE
POTENTIAL FOR CONTAMINATION OF STORMWATER RUNOFF.  VAPOR EMISSIONS WILL NOT PRESENT A PROBLEM TO
LOCAL RESIDENTS BECAUSE OF DISPERSION AND THE TRAVEL DISTANCE TO THE NEAREST RECEPTORS. ADEQUATE
PROVISIONS TO PREVENT STORMWATER RUNON AND RUNOFF WILL BE REQUIRED AND MAY INCLUDE STAND-BY
COVERINGS FOR THE SOIL SPREADING AREA AND CURBING TO ELIMINATE THE RUNON OF STORM WATER FROM
ADJACENT AREAS. GIVEN PROPER PRECAUTIONS THERE ARE NO ADVERSE HEALTH EFFECTS ASSOCIATED WITH
THIS ALTERNATIVE.

THIS TYPE OF TREATMENT PROCESS MAY NOT BE SPECIFICALLY REGULATED BY LOCAL AGENCIES BECAUSE OF
ITS RELATIVELY UNIQUE APPROACH, ALTHOUGH LOCAL REGULATORY APPROVALS FOR UTILIZATION OF CITY OR



COUNTY RIGHT-OF-WAYS WILL BE NECESSARY.  NO FORESEEABLE PROBLEMS ARE ANTICIPATED, PROVIDED THAT
ADEQUATE CONTROLS AND SPECIFICATIONS ARE INCLUDED AS PART OF THE CONTRACT DOCUMENTS FOR THIS
ACTIVITY.

THE FOLLOWING IS A SUMMARY OF THE COSTS ASSOCIATED WITH THIS ALTERNATIVE:

            ABANDON ONSITE WELLS                        $ 10,000
            EXCAVATE AND TREAT VOC CONTAMINATED SOILS     57,047
            CONTINUED GROUND WATER
            MONITORING (PRESENT WORTH)                    79,000

            TOTAL PRESENT WORTH COST                    $146,047.

ALTERNATIVE 5:  MEET THE MINIMUM REQUIRED CRITERIA

ELEMENTS OF ALTERNATIVE 5, WHICH CONFORMS TO THE MINIMUM CLEANUP GOALS, ARE:  PROPERLY
ABANDONING THE EXISTING INJECTION WELL AND ALL OTHER PVC WELLS ONSITE, TREATMENT OF VOC
CONTAMINATED SOIL ONSITE, TREATMENT OF VOC CONTAMINATED GROUND WATER ONSITE, AND RECHARGE OF
TREATED GROUND WATER NEAR THE SITE.  MANY OF THE COMPONENTS OF ALTERNATIVE 5, SUCH AS ABANDONING
WELLS, TREATMENT OF SOILS, AND MONITORING OF EFFLUENTS AND EMISSIONS HAVE BEEN DISCUSSED IN THE
TEXT OF THE FIRST THREE ALTERNATIVES.  THEREFORE, ANALYSIS OF REMEDIAL ACTIONS INVOLVED IN  
ALTERNATIVE 5 WILL FOCUS ON TREATMENT AND DISPOSAL OF CONTAMINATED GROUND WATER.

THE PREFERRED TECHNOLOGY APPLICABLE TO ALTERNATIVE 5 FOR GROUND WATER TREATMENT IS AIR
STRIPPING.  AN AIR STRIPPING SYSTEM WILL PERFORM EXTREMELY WELL GIVEN CONDITIONS AT THE HSTC
SITE.  REMOVAL OF VOLATILE ORGANIC CONTAMINANTS FROM WATER AT LOW INFLUENT CONCENTRATIONS IS
COMMON PRACTICE TODAY.  REMOVAL OF 99 PERCENT OF THE CONTAMINANTS IS ACHIEVABLE.  DUE TO THE
FACT THAT THE PRIMARY SECTIONS OF AN AIR STRIPPING OPERATION CONTAIN NO MOVING PARTS AND THE
RELIABILITY OF THE EQUIPMENT IS GOOD, IMPLEMENTATION OF THE STRIPPING PROCEDURE PROVIDES A MEANS
OF RELATIVELY RAPID AND INEXPENSIVE CLEANUP OF THE CONTAMINATED GROUND WATER PROBLEM AT THE HSTC
SITE.  AS PROPOSED, THE GROUND WATER TREATMENT SYSTEM WILL INCLUDE TWO EXTRACTION WELLS LOCATED
NEAR THE TWO WELLS WHICH SHOW THE HIGHEST CONCENTRATIONS OF CONTAMINANTS.  EACH WELL WILL BE
PUMPING AT A RATE OF APPROXIMATELY 500 GALLONS PER MINUTE.  THE GROUND WATER WILL BE PASSED
THROUGH THE AIR STRIPPING COLUMN AND THEN RECHARGED VIA A NETWORK OF 10 SHALLOW RECHARGE WELLS
LOCATED AT THE CIRCUMFERENCE OF THE TARGET ZONE SHOWN IN FIGURE 5.  EFFLUENT FROM THE TREATMENT
SYSTEM WILL BE MONITORED ON A WEEKLY BASIS.

RECHARGE OF THE TREATED GROUND WATER OFFERS SEVERAL BENEFITS UNIQUE TO THIS TECHNOLOGY,
INCLUDING:  REDUCTION OF THE DURATION OF TREATMENT, MINIMAL EFFECTS FROM DRAWDOWN DURING GROUND
WATER RECOVERY, AND CREATION OF A GROUND WATER BOUNDARY TO DETER INFLOW OF CONTAMINANTS FROM
OUTSIDE THE TARGET ZONE.  RECHARGE OF THE TREATED WATER ALSO PRESERVES A SIGNIFICANT VOLUME OF
FRESH WATER IN AN AREA THAT IS SUBJECT TO SEVERE DROUGHTS AND SALT WATER INTRUSION.  RECHARGE
VIA SHALLOW WELLS ELIMINATES LOSSES VIA EVAPORATION.  RECHARGE WILL RAISE THE LEVEL OF GROUND
WATER IN LOCALIZED AREAS AROUND THE RECHARGE WELLS, HOWEVER THIS IS NOT EXPECTED TO HAVE ADVERSE
IMPACTS ON SURFACE DRAINAGE CHARACTERISTICS OF VEGETATION.  WELLS WILL BE CAREFULLY LOCATED TO  
ENSURE THAT BUILDING FOUNDATIONS, ROADWAYS, OR OTHER FACILITIES ARE NOT IMPACTED BY ACTIVITIES
ASSOCIATED WITH GROUND WATER RECHARGE.  SINCE THE GROUND WATER WILL BE TREATED TO COMPLY WITH
THE CLEANUP GOALS BEFORE RECHARGE, THERE WILL BE NO ADVERSE ENVIRONMENTAL OR PUBLIC HEALTH  
IMPACTS.  THE PUMPING AND PIPING EQUIPMENT ASSOCIATED WITH THE RECHARGE SYSTEM IS ALL
CONVENTIONAL, RELATIVELY INEXPENSIVE, AND WILL REQUIRE MINIMUM MAINTENANCE.

OPERATION OF AN AIR STRIPPER POSES NO THREAT TO INDIVIDUALS WORKING ON OR NEAR THE TREATMENT
EQUIPMENT, HOWEVER, THE ISSUE OF VAPOR EMISSIONS MUST BE ADDRESSED.  CONSIDERING THAT TYPICAL
AIR TO WATER RATIOS IN AIR STRIPPING COLUMNS ARE GENERALLY IN EXCESS OF 10:1, THE VOLUME OF AIR  
DILUTING THE EFFLUENT STREAM WILL REDUCE ORGANIC EMISSIONS SUFFICIENTLY UNTIL EXTERNAL AIR
CURRENTS HAVE THE OPPORTUNITY TO DILUTE AND DISPERSE EMISSIONS TO LEVELS WELL BELOW THE EXPOSURE
LIMITS.  PERIODIC MONITORING WILL BE CONDUCTED TO ENSURE THAT EMISSIONS POSE NO RISK TO THE
PUBLIC OR ENVIRONMENT.

ONCE INITIATED THE GROUND WATER TREATMENT SYSTEM WILL OPERATE UNTIL THE CONCENTRATION OF



CONTAMINANTS MEASURED IN THE INFLUENT TO THE SYSTEM MEETS THE CLEANUP GOALS OR UNTIL AN ANALYSIS
OF THE SYSTEM PERFORMANCE CONFIRMS THAT IT IS REACHING THE LIMIT OF ITS ABILITY TO WITHDRAW  
CONTAMINATED GROUND WATER, E.G., THE RECOVERY IS NO LONGER EFFECTIVE. IF THE SYSTEM REACHES ITS
LIMIT OF RECOVERY OF CONTAMINANTS BEFORE THE CLEANUP GOALS ARE MET, AN ANALYSIS OF THE NEED FOR
FURTHER ACTION WILL BE CONDUCTED AT THAT TIME.

THE DURATION OF REMEDIATION IS EXPECTED TO BE BETWEEN 1 AND 2 YEARS. THE CAPITAL AND O&M COSTS
FOR IMPLEMENTING THE GROUND WATER RECOVERY, TREATMENT, AND RECHARGE SYSTEMS AS DESCRIBED ABOVE,
AND THE OTHER ELEMENTS OF ALTERNATIVE 5 ARE PRESENTED BELOW, ALONG WITH THE TOTAL ESTIMATED
PRESENT WORTH FOR TREATING THE MINIMUM (1 YEAR) AND MAXIMUM (2 YEARS) TARGET ZONES.

                                                     1ST YEAR
                                    CAPITAL COSTS    O&M COSTS

   ABANDON ONSITE WELLS             $   10,000          -
   RECOVERY WELL SYSTEM                 99,659       $ 43,426
   GROUND WATER TREATMENT
        (AIR STRIPPING)             $  254,649       $210,637
   RECHARGE SYSTEM                  $  232,375       $110,152
   EXCAVATE AND TREAT VOC SOILS     $   57,047          -

   TOTALS                           $  653,730       $364,215

   TOTAL PRESENT WORTH COST @
   10% DISCOUNT RATE FOR 1 YEAR
   TO TREAT THE MINIMUM TARGET
   ZONE (1 YEAR)                    $1,017,945

   FOR THE MAXIMUM TARGET ZONE
   (2 YEARS)                        $1,259,959.

ALTERNATIVE 6:  EXCEED THE MINIMUM REQUIRED CRITERIA

REMEDIAL ACTIONS INCLUDED IN ALTERNATIVE 6 ARE ABANDONMENT OF THE EXISTING INJECTION WELL AND
ONSITE MONITOR WELLS, ONSITE TREATMENT OF SOILS CONTAMINATED WITH VOCS, ONSITE TREATMENT OF
GROUND WATER CONTAMINATED WITH VOCS AND SUBSEQUENT RECHARGE OF GROUND WATER VIA SHALLOW WELLS,
AND EXCAVATION AND REMOVAL OF METALS CONTAMINATED SOILS FOR OFFSITE DISPOSAL.

ALL ASPECTS OF THIS ALTERNATIVE WERE DISCUSSED IN TEXTS OF THE FIRST FOUR ALTERNATIVES.  THE
ADDITION OF REMEDIATION OF METALS CONTAMINATED SOILS EXCEEDS THE CLEANUP GOALS FOR THE PROJECT
AND THEREFORE ALTERNATIVE 6 EXCEEDS THE MINIMUM CRITERIA.

THE FOLLOWING IS A SUMMARY OF CAPITAL AND O&M COSTS FOR THIS ALTERNATIVE:

                                                               1ST YEAR
                                           CAPITAL COSTS       O&M COSTS

   ABANDON ONSITE WELLS                    $   10,000              -
   RECOVERY WELL SYSTEM                        99,659           $ 43,426
   GROUND WATER TREATMENT
       (AIR STRIPPING)                     $  254,649           $210,637
   RECHARGE SYSTEM                         $  232 375           $110 152
   EXCAVATE AND TREAT VOC SOILS            $   57,047              -
   OFFSITE DISPOSAL OF
       METALS SOILS                        $  253,434              -

   TOTALS                                  $  907,164           $364,215

   TOTAL PRESENT WORTH COST @
   10% DISCOUNT RATE FOR 1 YEAR



   TO TREAT THE MINIMUM TARGET
   ZONE (1 YEAR)                           $1,271,379

   FOR THE MAXIMUM TARGET ZONE
   (2 YEARS)                               $1,513,393.

#RA
RECOMMENDED REMEDIAL ACTION

A CRITICAL PART OF THE FEASIBILITY STUDY IS TO EVALUATE THE REMEDIAL ALTERNATIVES AND IDENTIFY
THE MOST APPROPRIATE AND COST EFFECTIVE ALTERNATIVE WHICH MEETS THE REMEDIAL RESPONSE
OBJECTIVES.  IN ADDITION TO THE RESPONSE OBJECTIVES, SEVERAL OTHER IMPORTANT FACTORS ARE USED TO 
EVALUATE EACH ALTERNATIVE.  THESE FACTORS INCLUDE:  LEVEL OF CLEANUP, RELIABILITY, SPECIAL
ENGINEERING CONSIDERATIONS. IMPLEMENTABILITY, ENVIRONMENTAL EFFECTS (AIR, SURFACE WATER, GROUND
WATER, AND SOILS), CAPITAL COSTS, OPERATION AND MAINTENANCE COSTS, INSTITUTIONAL CONSIDERATIONS,
AND THE TIME REQUIRED FOR IMPLEMENTATION.  A DETAILED EVALUATION WAS CONDUCTED BY CAMP DRESSER &
MCKEE INC. AND IS PRESENTED IN THE FEASIBILITY STUDY REPORT.  THIS EVALUATION IS SUMMARIZED IN
TABLE 3.

THE "NO ACTION" AND "MODIFIED NO ACTION" ALTERNATIVES ARE UNACCEPTABLE SOLUTIONS TO THE PROBLEMS
AT THE HOLLINGSWORTH SITE, SINCE THEY DO NOT MEET THE REMEDIAL RESPONSE OBJECTIVES NOR STATE LAW
AND MAY RESULT IN PUBLIC EXPOSURE TO CONTAMINANTS.  THE SHALLOW GROUND WATER AT THE SITE IS
CONTAMINATED WITH A CARCINOGENIC, ORGANIC COMPOUND THAT POSES A POTENTIAL FUTURE THREAT TO
PUBLIC HEALTH AND THE ENVIRONMENT.

ALTERNATIVE 3, WHICH INVOLVES OFFSITE DISPOSAL, WOULD MEET THE OBJECTIVES OF THE RESPONSE,
HOWEVER, THE COST IS CONSIDERABLY HIGHER THAN OTHER ALTERNATIVES THAT ALSO MEET THE OBJECTIVES
AND WOULD RESULT IN A SIGNIFICANT LOSS OF FRESH WATER AND TEMPORARY DEWATERING OF THE AREA.

ALTERNATIVE 4 DOES NOT MEET THE OBJECTIVES AND PROVIDES MINIMAL REMEDIATION VIA SOURCE CONTROL. 
THE EXISTING GROUND WATER CONTAMINATION WOULD NOT BE ADDRESSED EXCEPT BY CONTINUED MONITORING.

ALTERNATIVE 5 IS THE PREFERRED ALTERNATIVE BECAUSE IT MEETS THE CLEANUP GOALS AND THE OBJECTIVES
OF THE REMEDIAL RESPONSE FOR THE LOWEST COST USING PROVEN TECHNOLOGY.

ALTERNATIVE 6 MEETS AND EXCEEDS THE OBJECTIVES AND IS EXACTLY THE SAME AS ALTERNATIVE 5, EXCEPT
THAT IT INCLUDES EXCAVATION AND OFFSITE DISPOSAL OF ALL METALS CONTAMINATED SOILS.  BASED ON THE
TYPES AND LEVELS OF METALS PRESENT, REMOVAL OF THESE SOILS IS NOT WARRANTED SINCE THE PUBLIC
HEALTH RISKS ARE MINIMAL.

#CR
COMMUNITY RELATIONS

TWO PUBLIC MEETINGS WERE HELD TO INFORM THE PUBLIC OF ACTIVITIES AT THE HSTC SITE.  FACT SHEETS
WERE PREPARED FOR BOTH MEETINGS.  THE SECOND MEETING WAS HELD TO PRESENT THE DRAFT FEASIBILITY
STUDY REPORT AND TO ALLOW FOR PUBLIC COMMENT.  THE PUBLIC COMMENT PERIOD WAS EXTENDED BY TWO  
WEEKS TO ALLOW ADDITIONAL TIME FOR REVIEW AND COMMENT.  A RESPONSIVENESS SUMMARY OUTLINING THE
RESULTS OF PUBLIC COMMENT IS ENCLOSED.  AN INFORMATION REPOSITORY WAS ESTABLISHED AT THE MAIN
BRANCH OF THE BROWARD COUNTY PUBLIC LIBRARY IN FORT LAUDERDALE, FLORIDA.  WHEN APPROVED, THIS  
RECORD OF DECISION WILL BE SENT TO THE REPOSITORY.

#OEL
CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

THE RECOMMENDED REMEDIAL ACTION PROTECTS PUBLIC HEALTH AND WELFARE, AND THE ENVIRONMENT.  IT IS
CONSISTENT WITH OTHER RELATED ENVIRONMENTAL LAWS AND REQUIREMENTS SUCH AS RCRA, AIR QUALITY
STANDARDS, AND EXECUTIVE ORDER RELATED TO FLOODPLAINS AND WETLANDS.

AS EXPLAINED EARLIER, THE HSTC SITE CONTAINS ELEVATED LEVELS OF VOCS IN THE GROUND WATER.  THESE
LEVELS MAY POSE A THREAT TO PUBLIC HEALTH AND THE ENVIRONMENT, ESPECIALLY SINCE GROUND WATER IS



USED FOR DRINKING WATER PURPOSES.  THE RECOMMENDED TREATMENT WOULD BRING THE QUALITY OF THE
WATER WITHDRAWN FROM THE STUDY AREA TO LEVELS AT OR BELOW THOSE SET BY THE CLEANUP GOALS TO
PROTECT PUBLIC HEALTH.  THUS, THE RECOMMENDED REMEDIAL ACTION WILL BE ENVIRONMENTALLY SOUND WITH
RESPECT TO GROUND WATER PROTECTION AND DRINKING WATER QUALITY.

WITH RESPECT TO AIR QUALITY STANDARDS, THE RECOMMENDED ALTERNATIVE WILL GENERATE VOC EMISSIONS
FROM AIR STRIPPING TOWERS.  HOWEVER, THESE EMISSIONS WILL BE FAR BELOW THE LEVELS ALLOWED BY THE
STATE OF FLORIDA (60 LB/HR OR 15 TONS/YR).  A SIMPLE AIR QUALITY DISPERSION MODEL WAS USED TO
CALCULATE THE DISPERSION OF VOC EMISSIONS FROM THE AIR STRIPPING COLUMN.  THE RESULTS SHOWED
THAT EVEN UNDER WORST CASE ATMOSPHERIC CONDITIONS, THE CONCENTRATION OF VOCS IS SUBSTANTIALLY
LESS THAN THE THRESHOLD LIMIT VALUES FOR THE VOLATILE ORGANIC COMPOUNDS FOUND ONSITE. THE AIR
STRIPPING FACILITY WILL BE LOCATED IN A COMMERCIAL INDUSTRIAL AREA, AT LEAST A QUARTER OF A MILE
FROM THE NEAREST RESIDENCE.  A 40-FOOT STACK WILL BE USED FOR DISCHARGE FROM THE AIR STRIPPING
UNIT TO ENHANCE DILUTION AND DISPERSION AND MINIMIZE THE POTENTIAL FOR EXPOSURE OF THE PUBLIC.

THE HSTC SITE LIES WITHIN THE RANGE OF SEVERAL THREATENED, ENDANGERED, AND/OR SPECIAL STATUS
SPECIES; HOWEVER, NONE ARE KNOWN TO FREQUENT THE AREA.  THE SITE IS, LIKE ALMOST ALL OF BROWARD
COUNTY, LOCATED IN THE 100-YEAR FLOODPLAIN.  HOWEVER, SEVERAL FLOOD CONTROL STRUCTURES IN THE 
AREA MINIMIZE AND CONTROL FLOODING, INCLUDING THE AREA PROPOSED FOR AIR STRIPPING FACILITIES. 
ALSO, BUILDING PERMITS ARE ISSUED BY BROWARD COUNTY ONLY IF THE GROUND AT THE PROPOSED
STRUCTURES IS RAISED ABOVE THE 100-YEAR FLOOD ELEVATION BEFORE THE STRUCTURE IS BUILT ON IT.  IN
THIS CASE, THE ELEVATION OF THE EXISTING SURFACE AT THE CONSTRUCTION SITES WILL NEED TO BE
RAISED BY ONLY 1 TO 2 FEET TO ENSURE THAT THE AIR STRIPPING TREATMENT FACILITIES ARE NOT BUILT
ON THE 100-YEAR FLOOD PLAIN.

TO THE EXTENT THAT CONTAMINATION GROUND WATER FLOWS TO OR IS IN CONTACT WITH AREA SURFACE WATER,
IT CAUSES NO KNOWN VIOLATION OF ANY WATER QUALITY STANDARDS.

#OM
OPERATION AND MAINTENANCE

IN ADDITION TO THE $653,730 ESTIMATED CAPITAL COSTS REQUIRED FOR THE RECOMMENDED ALTERNATIVE,
OPERATION AND MAINTENANCE (O&M) COSTS WILL BE INCURRED FOR THE 1 TO 2 YEAR LIFE OF THE PROJECT. 
O&M COSTS PERTAIN TO THE OPERATION OF THE AIR STRIPPING TREATMENT FACILITIES, THE GROUND WATER
RECOVERY SYSTEM, AND THE GROUND WATER RECHARGE SYSTEM.  THESE INCLUDE COSTS FOR LABOR (OPERATOR
TIME), ENERGY (POWER COSTS), MATERIALS AND SUPPLIES, AND EQUIPMENT PLACEMENT (FANS AND PUMPS). 
TOTAL ESTIMATED O&M COSTS ARE SS364,215 PER YEAR.  THE RECOMMENDED AIR STRIPPING TREATMENT
SYSTEMS WILL BE OPERATED UNTIL MONITORING OF INFLUENT (RECOVERED) GROUND WATER QUALITY CONFIRMS
THAT ALL CLEANUP GOALS HAVE BEEN MET, OR UNTIL AN ANALYSIS OF THE DATA SHOWS THAT THE RECOVERY  
SYSTEM IS NO LONGER EFFECTIVE.

#SCH
SCHEDULE

   ACTIVITY                          DATE                     DURATION

   INITIATE REMEDIAL DESIGN          UPON REAUTHORIZATION     6 MONTHS
                                     OF CERCLA

   BEGIN REMEDIATION                 10 MONTHS AFTER          -
                                     NOTICE TO PROCEED

   OPERATE REMEDY                    -                        1-2 YEARS.



#TMA
TABLES, MEMORANDA, ATTACHMENTS

#RS
                             RESPONSIVENESS SUMMARY
                           DRAFT FEASIBILITY STUDY REMEDY
                   HOLLINGSWORTH SOLDERLESS TERMINAL COMPANY SITE
                              FORT LAUDERDALE, FLORIDA

INTRODUCTION

THE DRAFT FEASIBILITY STUDY REPORT ON THE HOLLINGSWORTH SOLDERLESS TERMINAL COMPANY (HSTC) SITE,
FORT LAUDERDALE, FLORIDA WAS SUBMITTED FOR PUBLIC REVIEW AND THE SUBJECT OF A PUBLIC MEETING
HELD ON AUGUST 23, 1985 IN THE MAIN BRANCH OF THE BROWARD COUNTY PUBLIC LIBRARY IN FORT  
LAUDERDALE, FLORIDA.  FOLLOWING THE PUBLIC MEETING, THE PUBLIC COMMENT PERIOD BEGAN.  TYPICALLY,
THE PUBLIC COMMENT PERIOD FOR A DRAFT FEASIBILITY STUDY REPORT IS THREE WEEKS; HOWEVER, AT THE
REQUEST OF THE RESPONSIBLE PARTY, THE COMMENT PERIOD WAS EXTENDED AN ADDITIONAL TWO WEEKS UNTIL
SEPTEMBER 27, 1985.  THE FOLLOWING IS A SUMMARY OF THE QUESTIONS AND ISSUES RAISED BOTH AT THE
PUBLIC MEETING AND IN WRITTEN COMMENTS RECEIVED FROM THE RESPONSIBLE PARTY AND OTHERS.  THE
QUESTIONS OR ISSUES AND ANSWERS PRESENTED HEREIN HAVE BEEN ORGANIZED INTO GENERAL TOPICS AND ARE
BEING ADDRESSED ON THAT BASIS.

1. CLEANUP GOALS OR CRITERIA

THE CLEANUP GOALS FOR GROUND WATER ESTABLISHED IN THE DRAFT FEASIBILITY STUDY REPORT WERE BASED
ON BOTH THE STATE DRINKING WATER CRITERIA AND THE 10-6 LIFE TIME CANCER RISK FACTOR.  THESE
CRITERIA ARE APPLIED TO THE SITE BECAUSE THE AQUIFER AT THE SITE IS CLASSIFIED AS A DRINKING
WATER AQUIFER.  THE CLEANUP GOALS FOR SOILS WERE BASED ON STATE WATER QUALITY CRITERIA AND THE
RESULTS OF EP TOXICITY TESTING.  STANDARDS WERE SET AT LEVELS IN THE LEACHATE AT 10 TIMES THE
APPROPRIATE WATER QUALITY CRITERION.

2. INTRODUCTION OF POLLUTANTS INTO THE AIR FROM THE AIR STRIPPING TOWER PRELIMINARY AIR MODELING
OF THE SITUATION AT THE HSTC SITE AND EXTENSIVE MODELING STUDIES DONE AT OTHER AIR STRIPPING
SITES IN SOUTH FLORIDA HAVE SHOWN THAT THE LEVEL OF CONTAMINANTS EMITTED INTO THE AIR FROM AIR
STRIPPING COLUMNS IS TYPICALLY WELL BELOW THE CURRENT CLEAN AIR ACT STANDARDS AND DOES NOT
PRESENT A PUBLIC HEALTH THREAT.

3. LOCATING MONITOR AND/OR RECHARGE WELLS ON PRIVATE PROPERTY IN THE PAST, EPA HAS HAD GOOD
SUCCESS IN OBTAINING PERMISSION FROM PROPERTY OWNERS TO CONDUCT ACTIVITIES OR CONSTRUCT WELLS
WHICH HAVE BEEN SHOWN TO BE IN THE PUBLIC INTEREST.  A NUMBER OF THE RECHARGE WELLS MAY BE
LOCATED ON CITY, COUNTY, OR STATE RIGHT-OF-WAYS, IN WHICH CASE NEGOTIATIONS WILL BE UNDERTAKEN
WITH THE APPROPRIATE AGENCY.

4. THE AREA-WIDE GROUND WATER CONTAMINATION PROBLEM

AN AREA-WIDE GROUND WATER CONTAMINATION PROBLEM IN THE EXECUTIVE AIRPORT AREA DOES NOT RELIEVE
THE RESPONSIBLE PARTY OF RESPONSIBILITY FOR CLEANING UP THE CONTAMINANTS AT ITS SITE. THE EPA,
IN COORDINATION WITH THE STATE AND BROWARD COUNTY, HAS A SUBSTANTIAL PROGRAM UNDERWAY AT THIS
TIME TO IDENTIFY OTHER CONTRIBUTORS TO GROUND WATER CONTAMINATION IN THIS AREA.  THE COMMENT
THAT EPA HAS LISTED AREA-WIDE GROUND WATER CONTAMINATION ON THE NPL IN DADE COUNTY IS INCORRECT.

5. THE CONTRACTOR FOR SITE REMEDIATION

EPA WOULD LIKE TO USE ONE OF THE FIRMS THAT IS ALREADY UNDER CONTRACT SO THAT REMEDIATION CAN
PROCEED AS QUICKLY AS POSSIBLE. 

6. WHAT AREA WILL BE CLEANED UP

THE PURPOSE OF REMEDIATION IS TO MITIGATE GROUND WATER CONTAMINATION AT THE SITE.  FOR PLANNING
PURPOSES, TWO AREAS WERE IDENTIFIED IN THE FEASIBILITY STUDY.  THESE TWO AREAS DESCRIBE MINIMUM



AND MAXIMUM TARGET ZONES FOR GROUND WATER REMEDIATION BASED ON THE DATA WHICH SHOW THAT CERTAIN
WELLS ON SITE ARE CONTAMINATED.  THE GROUND WATER COLLECTION AND TREATMENT SYSTEM WILL BE
OPERATED IN A MANNER SUCH THAT ONCE THE CONCENTRATION OF CONTAMINANTS IN THE INFLUENT MEETS THE
CRITERIA, TREATMENT WILL BE DISCONTINUED.  THEREFORE, ONLY THAT AREA WHERE GROUND WATER
CONTAMINATION EXISTS WILL BE CLEANED UP, EVEN THOUGH HYPOTHETICAL AREAS THAT MAY BE MUCH LARGER
THAN THE ACTUAL ZONE OF CONTAMINATION HAVE BEEN IDENTIFIED FOR PLANNING PURPOSES.

7. DEPTH OF RECHARGE WELLS
 
THE RECHARGE WELLS TO BE USED TO REINTRODUCE TREATED WATER BACK INTO THE GROUND WATER SYSTEM
WILL BE APPROXIMATELY 20 FEET DEEP.  SHALLOW RECHARGE WELLS SUCH AS THESE ARE COMMONLY USED IN
SOUTH FLORIDA FOR STORM WATER, AND HEATING AND AIR CONDITIONING SYSTEM WATER DISPOSAL.

8. LENGTH OF PROJECT

BASED ON THE HYPOTHETICAL TARGET ZONES OF CONTAMINATION IDENTIFIED IN THE DRAFT FEASIBILITY
STUDY AND A WITHDRAWAL AND TREATMENT RATE OF 1,000 GALLONS PER MINUTE, IT WILL TAKE
APPROXIMATELY 1 YEAR TO COLLECT AND TREAT THE GROUND WATER WITHIN THE MINIMUM TARGET ZONE,
AND APPROXIMATELY 2 YEARS TO COLLECT AND TREAT THE GROUND WATER WITHIN THE MAXIMUM TARGET ZONE,
WHICH IS CONSIDERED TO BE THE MAXIMUM POSSIBLE EXTENT OF CONTAMINATION.  THESE TIME FRAMES ARE
BASED ON USE OF THE REINJECTION SYSTEM DESIGN PRESENTED IN THE REPORT.  REINJECTION OF GROUND
WATER OUTSIDE THE ZONE OF CONTAMINATION CREATES A MOUND OF GROUND WATER WHICH FORCES GROUND
WATER TOWARD THE COLLECTION WELLS AND SHORTENS THE TOTAL TIME TO COLLECT AND TREAT THE GROUND
WATER WITHIN THE TARGET ZONE.  THE ACTUAL LENGTH OF THE PROJECT WILL DEPEND UPON THE ACTUAL ZONE
OF CONTAMINATION AS DESCRIBED UNDER ITEM 6.  AS SOON AS THE INFLUENT GROUND WATER QUALITY MEETS
THE CRITERIA, REMEDIATION WILL CEASE.

9. THE HAZARD RANKING SYSTEM (HRS) SCORE

AT THE TIME THE HSTC SITE WAS PLACED ON THE NPL, IT WAS APPROPRIATELY SCORED AND THE SCORE WAS
ADEQUATE FOR ITS INCLUSION ON THE NPL.  THERE WAS AN OFFICIAL PUBLIC COMMENT PERIOD PROVIDED FOR
COMMENT ON THE LISTING.  RESPONSE ACTIONS TAKEN AFTER NPL LISTING DO NOT RESULT IN A RESCORING
OF THE SITE.

10. INGESTION VERSUS DERMAL AND INHALATION EXPOSURE OF RESIDENTS WITH SHALLOW IRRIGATION WELLS
    DOWNGRADIENT OF THE SITE

IT IS TRUE THAT THE ANALYSIS UNDER THE PUBLIC HEALTH EVALUATION DID INCLUDE CONSIDERATION OF THE
INGESTION CRITERION VERSUS THE DERMAL AND INHALATION CRITERION.  THE INGESTION CRITERION MUST BE
USED IN A CASE LIKE THIS WHERE THERE IS A POSSIBILITY THAT CHILDREN OR ANYONE ELSE MIGHT COME
INTO CONTACT WITH OR ACTUALLY DRINK WATER FROM THE IRRIGATION SYSTEM.  THERE IS NO WAY TO
ABSOLUTELY PRECLUDE THIS FROM HAPPENING; THEREFORE, THE MORE CONSERVATIVE CRITERION WAS APPLIED
IN THE ANALYSIS.

11. CONSIDERATION OF OTHER SOURCES OF CONTAMINATION TO THE GROUND WATER IN THE HOLLINGSWORTH
    AREA

THE OBJECTIVE OF THIS STUDY WAS TO EVALUATE THE HSTC SITE AS A SOURCE OF CONTAMINATION AND TO
DETERMINE A METHOD TO ADEQUATELY CLEAN UP THAT CONTAMINATION.  IT IS CLEAR WHICH AREAS HAVE BEEN
CONTAMINATED BY HOLLINGSWORTH AND ONLY THOSE AREAS HAVE BEEN INCLUDED IN THE FEASIBILITY STUDY
FOR REMEDIATION.

12. FOULING OF THE AIR STRIPPING SYSTEM

THE USE OF AIR STRIPPING COLUMNS FOR REMOVAL OF VOLATILE ORGANICS FROM GROUND WATER IS A PROVEN
TECHNOLOGY THAT IS WIDELY BEING APPLIED IN THIS FIELD.  THE FACT THAT OVER TIME, AIR STRIPPING
COLUMNS DECREASE IN EFFICIENCY OF REMOVAL OF CONTAMINANTS IS A MAINTENANCE PROBLEM.  MAINTENANCE
COSTS WERE INCLUDED IN THE FEASIBILITY STUDY TO COVER PROPER MONITORING AND SCHEDULED
MAINTENANCE OF THE SYSTEM TO PREVENT PRODUCTION OF EFFLUENT WHICH DOES NOT MEET THE CLEANUP
CRITERIA.



IN THIS SYSTEM, THE WATER WILL BE WITHDRAWN FROM A DEPTH OF APPROXIMATELY 60 TO 70 FEET.  THIS
IS THE LOWER SAND ZONE, A ZONE ABOVE THE PRODUCTION ZONE OR THE LIMESTONE AQUIFER.  THE TOTAL
DISSOLVED SOLIDS LEVEL IN THIS ZONE IS SOMEWHAT LESS THAN THE PRODUCTION ZONE OF THE AQUIFER,
THEREFORE THE TENDENCY FOR FOULING IS DIMINISHED.  FURTHER, THERE ARE A NUMBER OF TECHNIQUES
THAT CAN BE USED TO REDUCE THE FOULING PROBLEM IN BOTH THE AIR STRIPPING SYSTEM AND RECHARGE
SYSTEM.  ONE OF THESE METHODS INCLUDES THE INTRODUCTION OF LOW CONCENTRATIONS OF HYDROGEN
PEROXIDE INTO THE INFLUENT.  THE HYDROGEN PEROXIDE KEEPS IRON IN SOLUTION THROUGH THE AIR
STRIPPING COLUMN AND REDUCES FOULING; IT ALSO HELPS TO KEEP IRON IN SOLUTION THROUGHOUT
REINTRODUCTION VIA THE RECHARGE SYSTEM.  THE PEROXIDE ITSELF READILY DECOMPOSES TO WATER AND
OXYGEN AND IT DOES NOT REPRESENT A CONTAMINANT.  THE USE OF HYDROGEN PEROXIDE HAS THE ADDED
BENEFIT OF ACTUALLY CLEANING THE AIR STRIPPING SYSTEM DUE TO CREATION OF BUBBLES ON THE SURFACE
OF THE COLUMNS WHICH EFFECTIVELY SCRUB THE AIR STRIPPING COLUMNS. HYDROGEN PEROXIDE ALSO
PREVENTS OR REDUCES THE GROWTH OF BIOLOGICAL ORGANISMS.  THERE ARE OTHER TECHNIQUES TO REDUCE
FOULING THAT CAN BE APPLIED DEPENDING UPON THE SPECIFIC WATER QUALITY CHARACTERISTICS OF THE
WATER IN THE ZONE TO BE TREATED.  THESE DETERMINATIONS WILL BE MADE DURING FINAL DESIGN.

13. INTRUSION OF CONTAMINANTS FROM OFFSITE

THE GROUND WATER COLLECTION, TREATMENT AND RECHARGE SYSTEM DESIGNED FOR THE HSTC SITE WILL
MINIMIZE THE POSSIBILITY THAT CONTAMINANTS FROM OFFSITE WILL BE COLLECTED BY THE SYSTEM.  THE
CONFIGURATION OF THE RECHARGE WELLS IS DESIGNED TO CREATE A GROUND WATER BARRIER IN THE SHALLOW
ZONE.  REINJECTION OF THE WATER WILL CREATE A MOUND OF GROUND WATER OR A GROUND WATER DIVIDE,
WHICH WILL PREVENT WATER FROM MOVING OUTSIDE OF THE TARGET ZONE INTO THE RECOVERY SYSTEM. WATER
MAY STILL PASS UNDER THE SITE IN THE PRODUCTION ZONE; HOWEVER, THE CONCENTRATIONS OF
CONTAMINANTS IN THE PRODUCTION ZONE HAVE BEEN DOCUMENTED TO BE VERY LOW DUE TO THE HIGH VOLUME
OF WATER AND DILUTION AND FURTHER, THIS ZONE HAS NOT BEEN SLATED FOR TREATMENT. THE RECHARGE
SYSTEM IS NOT EXPECTED TO RESULT IN THE SPREAD OF CONTAMINANTS OFFSITE.  AT THE TIME THE
RECHARGE WELLS ARE INSTALLED AT EACH OF THE 10 LOCATIONS, WATER SAMPLES WILL BE COLLECTED AND
ANALYZED.  IF CONTAMINATION IS PRESENT AT THESE WELLS, THE WELLS WILL BE RELOCATED AND THE
INFORMATION WILL BE PASSED ALONG TO THE APPROPRIATE LOCAL AGENCY FOR INVESTIGATION INTO THE
SOURCE OF CONTAMINATION.

14. ACCIDENTAL SPILLS WITHIN THE ZONE OF CLEANUP

TO DATE THERE IS NO EVIDENCE THAT SPILLS HAVE OCCURRED IN THE VICINITY OF THE HSTC SITE THAT MAY
BE INFLUENCING THE PRESENCE OF CONTAMINANTS AT THAT SITE.  THEREFORE, THERE IS NO REASONABLE
CAUSE FOR CONCERN THAT SPILLS WILL OCCUR IN THE FUTURE WHICH MAY IMPACT REMEDIATION OF THE SITE. 
OBVIOUSLY, THERE IS NO WAY TO POLICE THIS ENTIRE AREA AGAINST ACCIDENTAL OR INTENTIONAL SPILLS;
HOWEVER, THE FACT THAT THIS HAS NOT BEEN A PROBLEM IN THE PAST INDICATES THAT IN ALL LIKELIHOOD
IT WILL NOT BE A PROBLEM IN THE FUTURE.

15. LEAKING IN THE GROUND WATER RECHARGE SYSTEM

THE WATER THAT WILL BE TRANSPORTED FROM THE TREATMENT SYSTEM TO THE RECHARGE WELLS WILL BE OF
DRINKING WATER QUALITY.  THEREFORE, IF A LEAK SHOULD OCCUR IN THE DISTRIBUTION SYSTEM ITSELF, NO
CONTAMINATION OR VIOLATION SHOULD OCCUR.  DAMAGE DUE TO THE PRESENCE OF WATER ALONE MAY BE A
CONSIDERATION; HOWEVER, OVER THE SHORT TIME PERIOD OF THIS PROJECT, PROPERLY LAID PIPING SHOULD
NOT PRESENT A MAJOR PROBLEM OF LEAKING, AND FURTHER, MAINTENANCE COSTS HAVE BEEN INCLUDED TO
COVER PERIODIC CHECKING OF THE DISTRIBUTION SYSTEM.

16. THE SIZE OF THE GROUND WATER TREATMENT SYSTEM

THE AIR STRIPPING SYSTEM DESIGNED FOR THIS PROJECT HAS BEEN OPTIMIZED RATHER THAN OVER BUILT, TO
MINIMIZE THE LENGTH OF TIME TO RECOVER AND TREAT CONTAMINATED GROUND WATER AT THE SITE, THEREBY
MINIMIZING THE OPERATION AND MAINTENANCE COST AND THE OVERALL PROJECT COSTS.

17. THE ABILITY OF THE GROUND WATER RECOVERY SYSTEM TO RECOVER CONTAMINANTS

RECOVERY OF GROUND WATER CONTAMINATED WITH VOLATILE ORGANICS, SUCH AS THE TRICHLOROETHENE FOUND
ON THE HSTC SITE, HAS BEEN SUCCESSFULLY DEMONSTRATED AT SEVERAL SITES ACROSS THE COUNTRY AND IS



CONSIDERED TO BE AN EFFECTIVE TECHNOLOGY FOR COLLECTION OF THESE CONTAMINANTS. THE FACT THAT
TRICHLOROETHENE IS RELATIVELY INSOLUBLE AND HEAVIER THAN WATER DOES NOT PREVENT IT FROM BEING
RECOVERED IN THE GROUND WATER.  THE EXTRACTION WELLS HAVE BEEN LOCATED IN THE AREAS AND AT
DEPTHS WHERE THE HIGHEST CONCENTRATIONS OF CONTAMINANTS HAVE BEEN FOUND TO OPTIMIZE CONTAMINANT
RECOVERY.

18. FINANCIAL CONDITION OF THE HOLLINGSWORTH SOLDERLESS TERMINAL COMPANY

WHILE THE NATIONAL CONTINGENCY PLAN REQUIRES THAT EPA CHOOSE A COST EFFECTIVE SITE REMEDY, THE
FINANCIAL CONDITION OF A POTENTIALLY RESPONSIBLE PARTY IS NOT AN ELEMENT OF THIS DETERMINATION. 
CERCLA WAS ADOPTED WITH RECOGNITION THAT RESPONSIBLE PARTIES MIGHT NOT BE ABLE TO AFFORD THE
APPROPRIATE SITE REMEDY.

19. SAMPLING AND TEST DATA

WHILE ALL AVAILABLE DATA WAS USED IN EVALUATING THIS SITE, THE MOST RECENT DATA DEPICTING
CURRENT SITE CONDITIONS WAS USED TO EVALUATE SITE REMEDIES, RATHER THAN DATA THAT DEPICTED
CONDITIONS OF SOME TIME IN THE PAST.  AN ANALYSIS OF THE RESULTS OF THE MOST RECENT EPISODE OF
GROUND WATER SAMPLING WHERE SAMPLES WERE SPLIT BETWEEN EPA AND ENVIROPACT SHOWED THAT THE
RESULTS FROM BOTH LABS WERE CONSISTENT WITH THE EXCEPTION OF THE VALUES FOR VINYL CHLORIDE.
ENVIROPACT FAILED TO DETECT VINYL CHLORIDE IN THE SAMPLES, WHEREAS THE CONTRACT LAB DETECTED
VINYL CHLORIDE AT ESTIMATED CONCENTRATIONS RANGING FROM 200 TO 5,000 PARTS PER BILLION. 
OTHERWISE, THE DATA FOR EACH OF THE WELLS WERE VERY SIMILAR AND WITHIN REASONABLE VARIATION
BETWEEN TWO LABORATORIES.  BOTH LABORATORIES FOUND TRICHLOROETHENE AND DICHLOROETHENE IN THE
INTERMEDIATE DEPTH WELL AT THE UPGRADIENT LOCATION.  THE PROBABILITY THAT THIS IS FROM OFFSITE
CONTAMINATION IS EXTREMELY LOW SINCE CONTAMINANTS DEPOSITED ONSITE HAVE NOT MIGRATED VERY FAR
DOWNGRADIENT OF THE SITE.  THERE ARE NO KNOWN NEARBY SOURCES OF CONTAMINANTS OTHER THAN THE
DISCHARGE TO THE GAIDRY PROPERTY AND THE AREA BETWEEN THE TWO FORMER HOLLINGSWORTH BUILDINGS
(NORTH PLANT).  BECAUSE THE GROUND WATER GRADIENT AT THIS SITE IS EXTREMELY FLAT, DISPERSION MAY
PARTIALLY ACCOUNT FOR THE FACT THAT WELL #7 IS CONTAMINATED.  THE GROUND WATER GRADIENT VARIES
BY ONLY 1/10 OF AN INCH IN THIS AREA.

SINCE ENVIROPACT DID NOT MEASURE TOLUENE AND XYLENE, IT IS IMPOSSIBLE TO COMPARE THE TWO DATA
SETS WITH REGARD TO THESE CONTAMINANTS.  THERE IS NO KNOWN SOURCE FOR THESE CONTAMINANTS AT
THE HSTC SITE AND THEREFORE, IT IT LIKELY THAT THEY ARE CONTAMINANTS OF THE REGIONAL AQUIFER,
PROBABLY FROM GASOLINE SPILLS.  THESE CONTAMINANTS WOULD BE REMOVED BY AIR STRIPPING, ALONG WITH
THE VOLATILE ORGANIC CONTAMINANTS FROM THE SITE.  THEREFORE, THEY WOULD NOT BE A SOURCE OF
OFFSITE CONTAMINATION.  THE PRESENCE OF OTHER CONTAMINANTS THAT MAY OR MAY NOT BE ATTRIBUTABLE
TO THIS SITE DOES NOT PRECLUDE THE NEED TO ADDRESS CONTAMINANTS THAT CAN BE UNEQUIVOCALLY LINKED
TO THE HSTC SITE.

20. ABSENCE OF CONTAMINANTS IN THE PRODUCTION ZONE OF THE AQUIFER

THE TEST WELL AND MONITOR WELL ONSITE ARE COMPLETED INTO THE PRODUCTION ZONE OF THE AQUIFER. 
THIS ZONE IS EXTREMELY PERMEABLE AND LARGE VOLUMES OF WATER MOVE THROUGH THE SITE IN THIS ZONE.
CONTAMINANTS MOVING VERTICALLY INTO THIS ZONE WOULD BE GREATLY DILUTED.  THUS, IT IS NO SUPRISE
THAT CONTAMINANT CONCENTRATIONS ARE BELOW DETECTION LIMITS.  A SIMILAR EXPLANATION COULD BE
EXPECTED TO APPLY TO WELLS AT THE 100-FOOT DEPTH.  HOWEVER, THESE RESULTS COULD NOT BE DIRECTLY
COMPARED TO THE SHALLOWER TEST RESULTS WHERE CONTAMINANTS ARE KNOWN TO BE MOVING THROUGH THE
SAND ZONE.  THE FACT THAT CONTAMINANTS ARE BELOW DETECTION LIMITS IN THE DEEPER ZONES DOES NOT
ELIMINATE THE RESPONSIBILITY TO CLEAN UP THE CONTAMINATION OF THE SHALLOW ZONE, NOR IS IT
CONCLUSIVE UNLESS IT IS TO INDICATE THAT ONCE CONTAMINANTS MIGRATE INTO THE PRODUCTION ZONE THEY
ARE DILUTED AND TRANSPORTED OFFSITE.

21. MONITORING THE GROUND WATER TREATMENT SYSTEM
 
ONCE THE AIR STRIPPING UNIT HAS BEEN PROPERLY SET UP AND SET INTO OPERATION, MONITORING OF THE
TREATED GROUND WATER WILL OCCUR ON A WEEKLY BASIS.  THIS TYPE OF TREATMENT UNIT IS CONSIDERED
VERY RELIABLE AND HENCE, THERE IS NO JUSTIFICATION FOR CONTINUOUS MONITORING.  THE ONLY WAY THE
SYSTEM CAN FAIL (GIVEN PROPER SETUP AND MAINTENANCE) IS IF THE PUMP GOES OUT.  IN THIS CASE, AN



ALARM WILL GO OFF AND THE SYSTEM WILL AUTOMATICALLY SHUT DOWN.  THEREFORE, UNTREATED GROUND
WATER WILL NOT BE RECHARGED.  TIME FOR PROPER MAINTENANCE HAS BEEN INCLUDED IN THE COST
ESTIMATE.

22. APPLICATION OF IN SITU AERATION

IN SITU AERATION WAS NOT CONSIDERED IN THE FEASIBILITY STUDY BECAUSE IT DOES NOT MEET THE
CRITERION OF BEING A PROVEN ENGINEERING TECHNOLOGY.  THE EFFECTS AND EFFECTIVENESS WOULD BE
DIFFICULT TO CONTROL AND MONITOR.  FURTHER, THIS TECHNIQUE COULD POTENTIALLY ENHANCE OFFSITE
MIGRATION OF CONTAMINANTS.

23. DISRUPTION OF HOLLINGSWORTH'S TENANTS DURING SITE REMEDIATION

ALTHOUGH THIS MAY BE A LEGITIMATE CONCERN, IT SHOULD BE NOTED THAT DURING DECEMBER 1984, 11 SOIL
BORINGS WERE PERFORMED ON AND IN THE IMMEDIATE VICINITY OF THE HOLLINGSWORTH PROPERTY WITHOUT
ANY DISRUPTION OF THE TENANTS.  IN FEBRUARY 1985, MONITOR WELLS WERE INSTALLED AROUND THE SITE,
ALSO WITH NO DISRUPTION OF THE TENANTS OR THEIR NORMAL ACTIVITIES.  THE REMEDIATION WORK CAN BE
SCHEDULED AND CONDUCTED IN A MANNER TO MINIMIZE ANY INCONVENIENCES.

24. DELISTING THE SITE FOLLOWING REMEDIATION

SOME COMMENTS HAVE RAISED THE ISSUE OF WHEN EPA WILL DELETE A SITE FROM THE NPL.  IN GENERAL, A
SITE WILL BE REMOVED FROM THE NPL WHEN THE SITE REMEDY HAS BEEN IMPLEMENTED AND INFORMATION
CONFIRMS THAT IT IS PERFORMING AS ANTICIPATED.

25. NCP REQUIREMENTS AND CERCLA PROGRAM GOALS

SEVERAL COMMENTS WERE RECEIVED RELATIVE TO THE NATIONAL CONTINGENCY PLAN (NCP) AND WHETHER THE
REMEDY PROPOSED WAS CONSISTENT WITH IT. ONE ISSUE WAS THAT THERE ARE NO DRINKING WATER WELLS IN
THE PATH OF CONTAMINANTS, THUS NO ACTION WAS APPROPRIATE.  SEVERAL FACTORS COMBINE TO DEMAND
REJECTION OF THE NO-ACTION SCENARIO.  THE AQUIFER IS THE SOLE SOURCE OF DRINKING WATER FOR THE
AREA.  STATE STANDARDS ARE VIOLATED BECAUSE OF THE CONTAMINATION FROM THE SITE.  AS A NATURAL
RESOURCE, THE AQUIFER IS HARMED.  WATER USERS ARE AT RISK, NOT ONLY THOSE USERS WHO ARE IN THE
COMPUTER SIMULATED PATH OF CONTAMINATION, BUT OTHERS AS WELL.  THE COMPUTER SIMULATION DOES NOT
GUARANTEE THAT CONTAMINATION HAS NOT NOR WILL NOT ENTER THE PROSPECT LAKE WELL FIELD AND THUS BE
SUPPLIED TO THE PUBLIC.  PRIVATE WELLS FOR IRRIGATION, OR FOR DRINKING WATER, CANNOT BE
COMPLETELY PRECLUDED FROM THE AREA.  EVEN FORCEFUL REGULATION IS NOT 100 PERCENT EFFECTIVE. 
THERE EXIST NO EFFECTIVE NATURAL OR MAN-MADE BARRIERS TO CONTAMINANT MIGRATION.  THERE EXISTS NO
ALTERNATIVE SOURCE OF POTABLE WATER AT THIS TIME OR IN THE REASONABLE FUTURE EXCEPT THIS
AQUIFER.  THE CONTAMINANTS DETECTED INCLUDE KNOWN CARCINOGENS.  A REMEDY IS AVAILABLE WHICH IS
SAFE, EFFECTIVE, TECHNICALLY FEASIBLE AND RELIABLE, AND WILL PROVIDE REDUCED RISKS TO PUBLIC
HEALTH AND THE ENVIRONMENT.

THE RECOMMENDED TECHNOLOGY HAS BEEN APPLIED AT SIMILAR SITES.  DADE COUNTY PLANS A MUCH LARGER
AIR-STRIPPING SYSTEM FOR THEIR WATER SUPPLY WITH CONFIDENCE IN ITS ANTICIPATED BENEFITS.  THE
ENVIRONMENTAL EFFECTS ARE FAR LESS THAN THE BENEFITS AND ARE CONTROLLABLE.  THE COST IS WELL
WITHIN THE RANGE OF OTHER ALTERNATIVES THAT PROVIDE LESS BENEFITS TO PUBLIC HEALTH, WELFARE
AND THE ENVIRONMENT.  THE NCP (SECTION 300.68(J)) DESCRIBES "THE APPROPRIATE EXTENT OF REMEDY
SHALL BE DETERMINED BY THE LEAD AGENCY'S SELECTION OF THE REMEDIAL ALTERNATIVE WHICH THE AGENCY
DETERMINES IS COST EFFECTIVE (I.E., THE LOWEST COST ALTERNATIVE THAT IS TECHNOLOGICALLY FEASIBLE
AND RELIABLE AND WHICH EFFECTIVELY MITIGATES AND MINIMIZES DAMAGE TO AND PROVIDES ADEQUATE
PROTECTION OF PUBLIC HEALTH, WELFARE, OR THE ENVIRONMENT).".



                                 TABLE 1

                   SCREENING ALTERNATIVE TECHNOLOGIES FOR
                     APPLICABILITY TO HOLLINGSWORTH SITE

                  HOLLINGSWORTH SOLDERLESS TERMINAL COMPANY
                          FORT LAUDERDALE, FLORIDA
                                  REM II

                                        RETAINED (R)      REASON
   POSSIBLE TECHNOLOGY               OR ELIMINATED (E)   ELIMINATED

   SOIL TREATMENT OR DISPOSAL

      -  DISPOSAL/CONTAINMENT                  E         SITE LIES IN THE
         IN ONSITE FACILITY                              100-YEAR
                                                         FLOODPLAIN; NO
                                                         SUITABLE LOCATION;
                                                         HIGH WATER TABLE

      -  DISPOSAL OFFSITE AT                   R
         A RCRA LANDFILL

      -  ONSITE INCINERATION                   E         NOT EFFECTIVE FOR
                                                         A MAJORITY OF THE
                                                         CONTAMINATED
                                                         SOILS; NOT COST
                                                         EFFECTIVE

      -  ENCAPSULATION/CAPPING                 R

      -  ONSITE TREATMENT

         - SOIL FLUSHING                       E          LOW EFFECTIVENESS
         - STEAM STRIPPING (IN SITU)           R          AND HIGH COST
         - TILL AND EVAPORATE                  R
         - VENTING                             R

   GROUND WATER CONTAINMENT/EXTRACTION

      -  CONTAINMENT (SLURRY WALLS, ETC.)      E         INFEASIBLE DUE TO
                                                         DEPTH TO CONFINING
                                                         LAYER
      -  EXTRACTION                            R

   GROUND WATER TREATMENT

      -  ACTIVATED CARBON ADSORPTION           R         (BUT, PRODUCES
                                                         CONCENTRATED WASTE
                                                         RESIDUE)
      -  AIR STRIPPING                         R

      -  STEAM STRIPPING                       E         TOO EXPENSIVE AND
                                                         ENERGY INTENSIVE



                                        RETAINED (R)      REASON
   POSSIBLE TECHNOLOGY               OR ELIMINATED (E)   ELIMINATED

      -  REVERSE OSMOSIS                       E         NOT EFFECTIVE
                                                         FOR VOLATILE
                                                         ORGANICS

      -  OZONATION                             E         TECHNICAL
                                                         INFEASIBILITY,
                                                         COST AND SAFETY
                                                         CONSIDERATIONS

      -  WET AIR OXIDATION                     E         NOT EFFECTIVE AT
                                                         LOW
                                                         CONCENTRATIONS;
                                                         ENERGY INTENSIVE

   GROUND WATER DISPOSAL

      -  PUMP UNTREATED WATER TO NEAREST       R
         WATER TREATMENT PLANT

      -  TREAT AND DISCHARGE WATER TO OCEAN    E         TOO EXPENSIVE,
                                                         LOSS OF FRESH
                                                         WATER
      -  TREAT AND DISCHARGE TO NEAREST        R
         SURFACE WATER

      -  TREAT AND REINJECT WATER              R

   NO ACTION (MODIFIED)                        R.


